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N-BENZYL-3-PHBNY L-3-HET BROCYCLYL-PROPIONAMIDB COMPOUNDS AS TACHYKININ AND /OR x 
* SEROTONIN REUPTA KE THHTRTTflBfl-^ 

The present invention relates to heterocyclic derivatives, to processes for their 
5 preparation, to pharmaceutical compositions containing them and to their medical use. 

The present invention thus provides compounds of formula (I) 



R represents halogen, Ci_4 alkyl, cyano, C-|_4 alkoxy, trifluoromethyl or trifluoromethoxy; 
R-j represents a 5 or 6 membered heteroaryl group, in which the 5-membered heteroaryl 
group contains at least one heteroatom selected from oxygen, sulphur or nitrogen and the 
15 6-membered heteroaryl group contains from 1 to 3 nitrogen atoms, or Ri represents a 4, 5 
or 6 membered heterocyclic group, wherein saids 5 or 6 membered heteroaryl or the 4, 5 
or 6 membered heterocyclic group may optionally be substituted by one to three 
substituents, which may be the same or different, selected from (CH2) p R6. wherein p is 
zero or an integer from 1 to 4 and R6 is selected from: 
20 halogen, 

C-| _4alkoxy, 

Ct_4alkyl. 

C3_7cycJoalkyl, 

<>l_4 alkyl optionally substituted by halogen, cyano or C<|_4 alkoxy, 
25 hydroxy, 
cyano, 
nitro, 

trifluoromethyl, 
carboxy, 
30 NH(Ci_4 alkyl), 
N(C 1-4 alkyl) 2 
NH(C3_7 cycloalkyl), 
N(C 1-4 alkyl)(C3-7 cycloalkyl); 
NH(C-i ^alkylOC-i ^alkoxy), 

35 OC(0)NR 7 R 8 . 

NR 8 C(0) R7 or 
C(0)NR 7 R 8 ; 




wherein 



1 



WO 2004/005255 



PCT/EP2003/007126 



R2 represents hydrogen, or C-|_4 alkyl ; 

R 3 and R4 independently represent hydrogen, C-|_4 alkyl or R 3 together with R4 
represents C3.7 cycloalkyl; 

R 5 represents trifluoromethyl, S(0) q C <|_4 alkyl, alkyl, alkoxy, trifluoromethoxy, 
5 halogen or cyano; 

R 7 and Rs independently represent hydrogen, C-j^ alkyl or C3.7 cycloalkyl; 
L is a single or a double bond; 
n is an integer from 1 to 3; 
m is zero or an integer from 1 to 3; 
10 q is zero or an integer from 1 to 2; 
provided that 

a) when L is a double bond, R-j is not an optionally substituted 5 or 6 membered 
heteroaryl group, in which the 5-membered heteroaryl group contains at least one 
heteroatom selected from oxygen, sulphur or nitrogen and the 6-membered heteroaryl 

15 group contains from 1 to 3 nitrogen atoms; 

b) the group R-j is linked to the carbon atom shown as * via a carbon atom; 
and 

c) when the heteroatom contained in the group R<| is substituted, p is not zero; 
and pharmaceutical^ acceptable salts and solvates thereof. 

20 

Suitable pharmaceutical^ acceptable salts of the compounds of general formula (I) 
include acid addition salts formed with pharmaceutically acceptable organic or inorganic 
acids, for example hydrochlorides, hydrobromides, sulphates, alkyl- or arylsulphonates 
(e.g. methanesulphonates or p-totuenesulphonates), phosphates, trifluoroacetates, 
25 acetates, citrates, succinates, tartrates.malates, lactates, fumarates and maleates. 

The solvates may, for example, be hydrates. 

References hereinafter to a compound according to the invention include both compounds 
30 of formula (I) and their pharmaceutically acceptable acid addition salts and their 
pharmaceutically acceptable solvates. 

It is to be understood that when L is a single bond , the compounds of the invention have 
the general structure (IA) and when L is a double bond the compounds of the invention 
35 have the general structure (IB) 
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It will be appreciated by those skilled in the art that the compounds of formula (IA) contain 
at least one chiral centre (namely the carbon atom shown as * in formula (I)) and may be 
represented by formula (1a) and (1b). 




(1a) (1b) 
The wedge bond indicates that the bond is above the plane of the paper. The broken 
bond indicates that the bond is below the plane of the paper. 
10 The configuration shown for the chiral carbon indicated as * in formula (1a) is p and in 
formula(lb) is a. 

Further asymmetric carbon atoms are possible in the compounds of formula (I) when R3 
and R4 are not the same group. 

15 

It is to be understood that all stereoisomeric forms including all enantiomers and mixtures 
thereof are encompassed within the scope of the present invention and the reference to 
compound of formula (I) include all stereisomeric forms unless otherwise stated. 

20 It will be appreciated by those skilled in the art that the compounds of formula (IB) can 
exist in E and/or Z conformation and the invention includes all such isomers and mixtures 
thereof. 

The term C<\^ alkyl as used herein as a group or a part of the group refers to a straight or 
25 branched alkyl group containing from 1 to 4 carbon atoms; examples of such groups 
include methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 1 methylethyl or 2- 
methyl propyl. 

The term halogen refers to fluorine, chlorine, bromine or iodine. 

30 

The term C3.7 cycloalkyl group means a non aromatic monocyclic hydrocarbon ring of 3 
to 7 carbon atom such as, for example, cydopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl. 

35 When R1 is a 5 or 6 membered heteroaryl group according to the invention this includes 
furanyl, thiophenyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isoxazolyl, 
isothiazolyl, 1,2,3-triazolyl, 1 ,2,3-oxadiazolyl, 1,2,3-thiadiazolyl, 1 ,2,4-triazolyl, 1,3,4- 
oxadiazolyl, 1 ,3,4-thiadiazolyl, 1,2,5-oxadiazolyl, 1 ,2,5-thiadiazolyl, 1 ,2,3,6-tetrahydro-4- 
pyridinyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,2,4 oxadiazolyl, 1,2,5-triazinyl or 

40 1,3,5-triazinyl and the like. 
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The term 4, 5 or 6 membered heterocyclic group refers to 4, 5 or 6 ring member, 
containing at least one heteroatom selected from oxygen, sulphur or nitrogen, which may 
be saturated or unsaturated. Examples of such groups include azetidinyl, piperidyl, 2- 
5 oxodihydrofuranyl, piperazinyl,1,2,3,6-tetrahydro-4-pyridinyl. morpholinyl, pyrazolidiny!, 
1,2 dihydro-3H-pyrazolyl, imidazolidinyl or pyrrolidinyl and the like. 

The term C<\^ alkoxy group may be a straight chain or a branched chain alkoxy group, for 
example methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy or methylprop-2-oxy. 

10 

R is preferably halogen (e.g. fluorine or chlorine) and/or a C1.4 alkyl (e.g. methyl) group 
and n is preferably an integer from 1 to 2. 

is preferably piperidyl, morpholinyl, 1,2,3,6-tetrahydro-4-pyridinyl, pyridyl or 
15 pyrrolidinyl. 

When Ri is substituted, preferably is substitued by one or two groups selected from 
halogen (e.g fluorine). C-|^ alkyl (e.g. methyl) or ethyl C<| .4 alkoxy. 

20 R2 is preferably hydrogen or methyl. 
R3 is preferably hydrogen or methyl. 

R4 is preferably hydrogen, methyl or together with R3 is cyclopropyl. 

25 

R5 is preferably trifluoromethyl, methyl, methoxy, bromine, chlorine or fluorine atom and 
m is preferably an integer from 1 to 2. 

Preferred compounds of the invention are those wherein R is halogen (e.g. fluorine or 
30 chlorine) and/or aC^ alkyl (e.g. methyl) group and n is an integer from 1 to 2; R1 is 
piperidyl, 2-morpholinyl, 1,2.3,6-tetrahydro-4-pyridinyl, pyridyl or pyrrolidinyl and wherein 
R-j is optionally substituted by one or two groups selected from halogen (e.g fluorine), 
C1.4 alkyl (e.g. methyl) or ethylC<|_4 alkoxy; R2 and R3 are independently hydrogen or 
methyl; R4 is hydrogen, methyl or together with R3 is cyclopropyl and R5 is 
35 trifluoromethyl, methyl, methoxy, bromine, chlorine or fluorine atom and q is preferably an 
integer from 1 to 2. 

Specific preferred compounds according to the invention are: 
N-(3,5-Bis-trifluoromethyl-benzyl)-3-(4-fluoro-phenyl)-/V-methyl-3-piperidin-4-yl- 

40 propionamide; 

A/-(3,5-Dichloro-benzyl)-3-(4-fluoro-phenyl)-Af-methyl-3-piperidin-4-yl-propionamide; 
A/-[1-(3,5-Dichloro-phenyl)-ethyl]-3-(4-fluoro-phenyl)-A/-methyl-3-piperidin-4-yl- 

propionamide; 
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/V-[1-(3>Dichloro-phenyl)^thyl]-3-(4-fluoro-phenyl>-A^methyl-3-[1-(2-methoxyethyl)- 
piperidin-4-yQ-propionamide; 

N-(3,5-Dichloro-ben2yl)-3-(4-fluoro-phenyl)-3-(4-fluoro-piperidin-^yl)-W-methyl- 
proprionamide; 

5 N^[3.5-bis(trifluoromethyl)phenyl]methy^3-(4-fluorophenyl)-A/-methyl-3-{1-[2- 

(methyloxy)ethyl]^-piperidinyl}propionamideA/-{-1-[3,5-bis(trmuoromethyl)phenyl]ethyl}-3- 

(4-fIuorophenyl)-W-methyl-3-(4-piperidinyl)propanamide; 
/V^1-[3,5-bis(trifluoromethyl)phenyl]-1-methylethyl}-3-(4-fIuorophenyl)-3-(4- 

piperidinyl)propionamide; 
10 A/-{[3-bromo-4-(methyloxy)phenyl]methyl}-3-(4-fluorophenyl)-/\/-methyl-3-(4- 

piperidinyl)propionamide; 

/V-[(3,5-dimethylphenyl)methyl]-3-(4-fluorophenyl)-N-methyl-3-(4-piperidinyl)propionamide; 
/V-[(3,4-dibromophenyl)methy0-3-(4-fluorophenyl)-N-methyl-3-(4-piperidinyl)propionamide; 
A/-[(3-fIuoro-2-methylphenyl)methyl]-3-(4-fluorophenyl)-/V-methyl-3-(4- 

15 piperidinyl)propionamide; 

W^[2-chloro-3-(trifluoromethyl)phenyllmethyl>-3-(4-fluorophenyl)-A/-methyl-3-(4- 

piperidinyl)propionamide; 
/V^-1-[3>bis(trifluoromethyl)phenyl]ethy^3-^ 
methylpropionamide; 
20 A/L[(3,5^ibromopheny1)methyn-3-(4-^ 

methylpropionamide; 

/V^-1-[3,5-bis(trifIuoromethyl)phenyl]ethyl}-3-(2,4-dichlorophenyl)-3-(4-fluoro-4- 
piperidinyl)-A/-methylpropionamide; 

W+1-[3,5-bis(trffluoromethyl)phenyl]ethyl}-3-(4-fIuoro-2-methylphenyl)-3-(4-fluoro^ 

25 piperidinyl)-/V-methylpropionamide; 

A^[(3,5Klibromophenyl)methyl]-3-(4-fluoro-2-methylphenyl)-3-(4-fluoro^-piperidinyl)^ 

methylpropionamide; 

/V-I(3,5-dibromophenyl)methyl]-3-(3,4-dichlorophenyl)-3-(4-fluoro-4-piperidinyl)-A/- 

methylpropionamide; 
30 /V-{[3,5-bis(trifluoromethyl)phenyl]methyl}-3^ 
methylpropionamide; 

3-(4-chlorophenyl)-/S/-[(3,5-dibromophenyl)methyll-3-(4-fluoro-4-piperidinyl)-A/- 
methylpropionamide; 

AH[3.5-bis(trifluoromethyl)phenyl]methyl}-3-(4-fluorophenyl)-/S/-methyl-3-(3- 

35 piperidinylidene)propionamide; 

/y/-[(3,5-dibromophenyl)methyll-3-(4-fluorophenyl)-A/-methyl-3-(4- 

piperidinylidene)propionamide; 

AHl3 I 5-bis(trifluoromemyl)phenyQmethyl}-3-(4-fluoro-2-methylphenyl)-A/-methyl-3-(1,23 
tetrahydro-4-pyridinyl)propionamide; 
40 AH(1 «)-1 -[3,5-bis(trifluoromethyl)phenyl]ethyl}-3-(4-fluoro-2-methylphenyl)-/V-methyl-3- 
(1,2,3,6-tetrahydro-4-pyridinyl)propionamide; 

A/ L {[3,5-bis(trifluoromethyl)phenyllmethyl}-3-(4-fluorophenyl)-/V-methyl-3-(3- 
pyrrolidinyl)propionamide; 
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N^[3,5-bis(trffluoromethyl)phenyl]methyl}-3-(4-fluorophenyl)-3-(3-fluoro-3-piperidinyl)-/V- 
methylpropionamide; 

A/-{-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-3-(4-fluorophenyl)-A/-methyl-3-(2- 

morpholinyl)propionamide; 
5 /V^[3,5-bis(trifluoromethyl)phenyl]rnethyl}-3-(4-fluorophenyl)-/V-methyl-3-(3- 

piperidinyl)propionamide; 

N^3,5-bis(trifluoromethyl)phenyl]methy^3-(4-fluorophenyl)-/V-methyl-3-(4- 
pyridinyl)propionamide; 

and enantiomers, diastereiosomers, pharmaceutical^ acceptable salts(e.g hydrochloride) 
10 and solvates thereof. 

Particular specific preferred compounds according to the invention are: 
A/-{(1/?)-1-[3,5-bis(trifluoromethyl)phenyllethyl}-3-(4-fluorophenyl)-A/-methyl-3-(4- 

piperidinyl)propionamide(diastereoisomer 1 ); 
15 A/-{(1S)-1-[3 I 5-bis(trifluoromethyl)phenyl]ethyl}-3-(4-fluorophenyl)-W-methyl-3-(4- 

piperidinyl)propionamide (diastereoisomer 2); 

A/^(1R)-1.[3,5-bis(trifluoromethyl)phenyl]ethyl}-3-(4-fluorophenyl)-3-(4-fluoro-4- 

piperidinyl)-A/-methylpropionamide (diastereoisomer 1; 
A/-[(3,5-dibromophenyl)methyl]-3-(4-fluorophenyl)-3-(4-fluoro-4-piperidinyl)-A/- 

20 methylpropionamide (enantiomer 2); 

AK[3,5-bis(trifluoromethyl)phenyl]methyl}-3-(4-fluorophenyl)-3-(3-fluoro-3-piperidinyl)-/y/- 

methylpropionamide (diastereoisomer A); 

and pharmaceutical^ acceptable salts(e.g hydrochloride) and solvates thereof. 

25 The compounds of the invention are antagonists of tachykinin receptors, including 
substance P and other neurokinins, both in vitro and in vivo and are thus of use in the 
treatment of conditions mediated by tachykinins, including substance P and other 
neurokinins. 

30 Tachykinins are a family of peptides that share a common carboxyl-terminal sequence 
(Phe-X-Gly-Leu-Met-NH2). They are actively involved in the physiology of both lower and 
advanced lifeforms. In mammalian lifeforms the main tachykinins are subtance P (SP), 
Neurokinin A (NKA) and Neurokinin B (NKB) which act as neurotransmitters and 
neuromodulators. Mammalian tachykinins may contribute to the pathophysiology of a 

35 number of human diseases. 

Three types of tachykinins receptors have been identified, namely NKI(SP-prefemng), 
NK2 (NKA-prefemng) and NK3 (NKB-preferring) which are widely distributed throughout 
the central nervous (CNS) and peripheral nervous system. 

40 Particularly the compounds of the invention are antagonists of the NK1 receptor. 
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The compounds of the present invention also have activity as selective serotonin reuptake 
inhibitors (hereinafter referred to as SSRIs) and are thus of use in the treatment of 
conditions mediated by selective inhibition of the serotonin reuptake transporter protein. 

5 Thus the compounds of the present invention combine dual activity as tachykinin 
antagonists, including substance P and other neurokinins, and as SSRIs. In particular, 
the compounds of the invention combine dual activity as NK1 receptor antagonists and as 
SSRIs. 

10 NKi -receptor binding affinity has been determined in vitro by measuring the compounds' 
ability to displace [3H] - substance P (SP) from recombinant human NK-| receptors 
expressed in Chinese Hamster Ovary (CHO) cell membranes. 

CHO cell membranes were prepared by using a modification of the method described by 
Beattie D.T. et al. (Br. J. Pharmacol, 116:3149-3157, 1995). Briefly, ligand binding was 
15 performed in 0.2 ml of 50 mM HEPES, pH 7.4, containing 3 mM MnCI 2 , 0.02% BSA, 0.5 
nM [ 3 H]-Substance P (30*56 Ci/mmol, Amersham), a final membrane concentration of 20 
-s-30 ug of protein/ml, and the test compounds. The incubation proceeded at room 
temperature for 40 min and stopped by filtration. Non-specific binding was determined 
using excess of substance P (1 pM) and represents about 6*10% of the total binding. 

20 

NKi -receptor binding affinity has been also determined in vitro in a binding Scintillation 
proximity assay (SPA) by measuring compounds' ability to displace [125l]Tyr8-Substance 
P (SP) from recombinant human NK-j receptors expressed in Chinese Hamster Ovary 
(CHO) cell membrane prepared as described above. Briefly, polystrene Leadseeker 

25 WGA-SPA beads (Amersham Biosciences) was mixed with cell membrane in a 
bead/membrane ratio of 100:1 (w/w) in assay buffer (75 mM Tris pH 7.8, 75 mM NaCI, 4 
mM MnCI2, 1 mM EDTA, 0.05% Chaps, 1 mM PMSF). The mixture was placed on ice for 
30 minutes to allow the formation of membrane/bead complex before BSA was added to a 
final concentration of 1%. After another 30 minutes incubation on ice, the 

30 bead/membrane complex was washed twice and suspended in assay buffer. [125l]Tyr8- 
Substance P (2200 Ci/mmol, PerkinElmer) was then added to the bead/membrane 
complex with a final concentration of 0.4 nM. 30 ul of the resulting mixture was then 
dispensed to each well of Nalgen NUNC 384-well plate with 1 ul compound pre-dispensed 
in DMSO. The plates were then sealed and pulse spin at 1100 rpm. After 3 hours 

35 incubation at room temperature with shaking, the plates were spin for 2 min at 1 100 rpm 
and measured in Viewlux imager (PerkinElmer) for 5 minutes with a 618-nm filter. 
Inhibition of [125l]Tyr8-Substance P binding to NKi -receptor was measured by the 
reduction of luminescent signal. IC50 of each compound was determined by an 11 -point 
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3x-dilution inhibition curve. pKi was calculated using Kd of [125l]Tyr8-Substance P 
determined in a separate experiment. 

Compounds of the invention were further characterised in a functional assay for the 
5 determination of their effect to inhibit the intracellular calcium increase induced by SP in 
Human-NK-i-CHO cells using FLIPR technology. Briefly, after 30min incubation with the 
cytoplasmic calcium indicator Fluo-4 AM (2pM), cells were washed and incubated in the 
absence or presence of three different concentrations of antagonist for 60min, at 37°C in 
Hank's balanced salts with 20mM Hepes and then non-cumulative concentration- 
10 response curves of SP (2pM-300nM) was performed. The potency of the antagonist (pKe 
value) was calculated from Schild's analysis. 

The ability to bind at the serotonin transporter may be determined using one of the 
following conventional binding or uptake assays. 

15 

The inhibitory activity of the compounds at the human Serotonin Transporter(hSERT) has 
been determined in vitro using hSERT-LLCPK cells (LLCPK cells tranfected with the h 
SERT). The cells have been plated onto 96-well plates (10000 cells/well). After 24 hr, 
cells have been washed in uptake buffer (Hank's balanced salt solution + 20 mM Hepes) 

20 and pre-incubated for 10 min at RT with 50 pi of buffer containing the test compounds. 50 
pi of 50 nM [3H] Serotonin (5HT) solution (final concentration: 25 nM [3H] 5HT) have been 
added and plates have been incubated for 7 min at RT, during which cells take up 
radiolabelled 5HT. Aspirating the solution and rapidly washing the cells with cold buffer 
has terminated the uptake. 

25 The amount of radioactive 5HT incorporated in the cells has been then measured by 
adding the scintillation cocktail directly onto the cells and reading the plate in the Top 
Count. The data have been digitally processed to obtain the plC50 values of the 
antagonists. 

30 The inhibitory activity of the compounds at the rat Serotonin Transporter(rSERT) has been 
determined in vitro using rSERT-LLCPK cells (LLCPK cells tranfected with the rat SERT). 
The cells have been plated onto 96-well plates (60000 cells/well). After 24 hr, cells have 
been washed in uptake buffer (Hank's balanced salt solution + 20 mM Hepes) and pre- 
incubated for 10 min at RT with 50 pi of buffer containing the test compounds. 50 pi of 50 

35 nM [3H] Serotonin (5HT) solution (final concentration: 25 nM [3H] 5HT) have been added 
and plates have been incubated for 7 min at RT, during which cells take up radiolabelled 
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5HT. Aspirating the solution and rapidly washing the cells with cold buffer has terminated 
the uptake. 

The amount of radioactive 5HT incorporated in the cells has been then measured by 
adding the scintillation cocktail directly onto the cells and reading the plate in the Top 
Count. The data have been digitally processed to obtain the plC50 values of the 
antagonists. The pKi values have been calculated using the Chen-Prusoff equation. 

The action of the compounds of the invention at the NK-| receptor and/or serotonin 
transporter may be determined by using conventional animal models. Thus, the ability to 
bind at the NK-j receptor and/or serotonin transporter was determined using the guinea 
pig pup isolation calls model as described by Pettijohn, Psychol. Rep., 1979 and Rupniak 
et ah, Neuropharmacology, 2000. 

Compounds of the invention are useful in the treatment of CNS disorders and psychotic 
disorders, in particular in the treatment or prevention of depressive states and /or in the 
treatment of anxiety as defined in, but not restricted to, Diagnostic Statistical of Mental 
Disorder (DSM) IV edition edit by American Psychiatric Association and International 
Classification Diseases 10th revision ( ICD10). 

Thus, for example, depressive states include Major Depressive Disorders (MDD), 
including bipolar depression, unipolar depression, single or recurrent major depressive 
episodes, recurrent brief depression, with or without psychotic features, catatonic 
features, melancholic features including anorexia, weight loss, atypical features, anxious 
depression, cyclothymic or postpartum onset. 

Other mood disorders encompassed within the term major depressive disorders include 
dysthymic disorders with early or late onset and with or without atypical features, neurotic 
depression, post-traumatic stress disorders and social phobia; dementia of the 
Alzheimer's type, with early or late onset, with depressed mood; vascular dementia with 
depressed mood; mood disorders induced by alcohol, amphetamines, cocaine, 
hallucinogens, inhalants, opioids, phencyclidine, sedatives, hypnotics, anxiolytics and 
other substances; schizoaffective disorder of the depressed type; and adjustment disorder 
with depressed mood. Major depressive disorders may also result from a general medical 
condition including, but not limited to, myocardial infarction, diabetes, miscarriage or 
abortion, etc. 

The term anxiety includes anxiety disorders, such as panic disorders with or without 
agoraphobia, agoraphobia, phobias, for example, social phobias or agoraphobia, 
obsessive-compulsive disorder, stress disorders including post-traumatic stress disorders. 
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generalised anxiety disorders, acute stress disorders and mixed anxiety-depression 
disorders. 

Compounds of the invention are useful as analgesics. In particular, they are useful in the 
treatment of traumatic pain such as postoperative pain; traumatic avulsion pain such as 
brachial plexus; chronic pain such as arthritic pain such as occurring in osteo-, rheumatoid 
or psoriatic arthritis; neuropathic pain such as post-herpetic neuralgia, trigeminal 
neuralgia, segmental or intercostal neuralgia, fibromyalgia, causalgia, peripheral 
neuropathy, diabetic neuropathy, chemotherapy-induced neuropathy, AIDS related 
neuropathy, occipital neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, reflex 
sympathetic dystrophy, phantom limb pain; various forms of headache such as migraine, 
acute or chronic tension headache, temporomandibular pain, maxillary sinus pain, cluster 
headache; odontalgia; cancer pain; pain of visceral origin; gastrointestinal pain; nerve 
entrapment pain; sport's injury pain; dysmennorrhoea; menstrual pain; meningitis; 
arachnoiditis; musculoskeletal pain; low back pain e.g. spinal stenosis; prolapsed disc; 
sciatica; angina; ankylosing spondyolitis; gout; burns; scar pain; itch and thalamic pain 
such as post stroke thalamic pain. 

Compounds of the invention are also useful in the treatment of sleep disorders including 
dysomnia, insomnia, sleep apnea, narcolepsy, and circadian ritmic disorders. 

Compounds of the invention are also useful in the treatment or prevention of the cognitive 
disorders. Cognitive disorders include dementia, amnestic disorders and cognitive 
disorders not otherwise specified. 

Furthermore, compounds of the invention are also useful as memory and/or cognition 
enhancers in healthy humans with no cognitive and/or memory deficit. 

Compounds of the invention are also useful in the treatment of tolerance to and 
dependence on a number of substances. For example, they are useful in the treatment of 
dependence on nicotine, alcohol, caffeine, phencyclidine (phencyclidine like compounds) 
or in the treatment of tolerance to and dependence on opiates (e.g. cannabis, heroin, 
morphine) or benzodiazepines; in the treatment of addiction to cocaine, sedative ipnotic, 
amphetamine or amphetamine-related drugs (e.g. dextroamphetamine, 
methylamphetamine) or a combination thereof. 
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Compounds of the invention are also useful as anti-inflammatory agents. In particular, 
they are useful in the treatment of inflammation in asthma, influenza, chronic bronchitis 
and rheumatoid arthritis; in the treatment of inflammatory diseases of the gastrointestinal 
tract such as Crohn's disease, ulcerative colitis, inflammatory bowel disease and non- 
steroidal anti-inflammatory drug induced damage; inflammatory diseases of the skin such 
as herpes and eczema; inflammatory diseases of the bladder such as cystitis and urge 
incontinence; and eye and dental inflammation. 

Compounds of the invention are also useful in the treatment of allergic disorders, in 
particular allergic disorders of the skin such as urticaria, and allergic disorders of the 
airways such as rhinitis. 

Compounds of the invention are also useful in the treatment or prevention of 
schizophrenic disorders including paranoid schizophrenia, disorganised schizophrenia, 
catatonic schizophrenia, undifferentiated schizophrenia, residual schizophrenia. 

Compounds of the invention are also useful in the treatment of emesis, i.e. nausea, 
retching and vomiting. Emesis includes acute emesis, delayed emesis and anticipatory 
emesis. The compounds of the invention are useful in the treatment of emesis however 
induced. For example, emesis may be induced by drugs such as cancer 
chemotherapeutic agents such as alkylating agents, e.g. cyclophosphamide, carmustine, 
lomustine and chlorambucil; cytotoxic antibiotics, e.g. dactinomycin, doxorubicin, 
mitomycin-C and bleomycin; anti-metabolites, e.g. cytarabine, methotrexate and 5- 
fluorouracil; vinca alkaloids, e.g. etoposide, vinblastine and vincristine; and others such as 
cisplatin, dacarbazine, procarbazine and hydroxyurea; and combinations thereof; radiation 
sickness; radiation therapy, e.g. irradiation of the thorax or abdomen, such as in the 
treatment of cancer; poisons; toxins such as toxins caused by metabolic disorders or by 
infection, e.g. gastritis, or released during bacterial or viral gastrointestinal infection; 
pregnancy; vestibular disorders, such as motion sickness, vertigo, dizziness and 
Meniere's disease; post-operative sickness; gastrointestinal obstruction; reduced 
gastrointestinal motility; visceral pain, e.g. myocardial infarction or peritonitis; migraine; 
increased intercranial pressure; decreased intercranial pressure (e.g. altitude sickness); 
opioid analgesics, such as morphine; and gastro-oesophageal reflux disease (GERD) 
such as erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion, 
over-indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation, 
heartburn, such as episodic heartburn, nocturnal heartburn, and meal-induced heartburn, 
dyspepsia and functional dyspepsia. 
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Compounds of the invention are also useful in the treatment of gastrointestinal disorders 
such as irritable bowel syndrome, gastro-oesophageal reflux disease (GERD) such as 
erosive GERD and symptomatic GERD or non erosive GERD, acid indigestion, over- 
indulgence of food or drink, acid stomach, sour stomach, waterbrash/regurgitation, 
heartburn, such as episodic heartburn, nocturnal heartburn, and meal-induced heartburn, 
dyspepsia and functional dyspepsia (such as ulcer-like dyspepsia, dysmotility-like 
dyspepsia and unspecified dyspepsia) chronic constipation; skin disorders such as 
psoriasis, pruritis and sunburn; vasospastic diseases such as angina, vascular headache 
and Reynaud's disease; cerebral ischeamia such as cerebral vasospasm following 
subarachnoid haemorrhage; fibrosing and collagen diseases such as scleroderma and 
eosinophilic fascioliasis; disorders related to immune enhancement or suppression such 
as systemic lupus erythematosus and rheumatic diseases such as fibrositis; and cough. 

The compounds of the invention are also useful in premenstrual dysphoric disorder 
(PMDD), in chronic fatigue syndrome and Multiple sclerosis.Compounds of the invention 
have been found to exhibit anxiolytic and antidepressant activity in conventional tests. For 
example in Guinea pig pups separation-induced vocalisations (Molewijk et al. t 1996). 

The invention therefore provides a compound of formula (I) or a pharmaceutical^ 
acceptable salt or solvate thereof for use in therapy, in particular in human medicine. 

There is also provided as a further aspect of the invention the use of a compound of 
formula (I) or a pharmaceutical^ acceptable salt or solvate thereof in the preparation of a 
medicament for use in the treatment of conditions mediated by tachykinins (including 
substance P and other neurokinins) and/or by selective inhibition of serotonin reuptake. 

There is also provided as a further aspect of the invention the use of a compound of 
formula (I) or a pharmaceutical^ acceptable salt or solvate thereof in the treatment of 
conditions mediated by tachykinins (including substance P and other neurokinins) and/or 
by selective inhibition of the serotonin reuptake transporter protein. 
In a further aspect there is provided the use of a compounds of formula(l) or a 
pharmaceutical^ acceptable salt or solvate thereof in the preparation of a medicament for 
use in the treatment of depression and /or anxiety. 

In an alternative or further aspect there is provided a method for the treatment of a 
mammal, including man, in particular in the treatment of conditions mediated by 
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tachykinins, including substance P and other neurokinins and/or by selective inhibition of 
the serotonin reuptake transporter protein comprising administration of an effective 
amount of a compound of formula (I) or a pharmaceutical^ acceptable salt thereof. 

5 In a further aspect of the present invention is provided a method for the treatment of a 
mammal, including man, in particular in the treatment of depression and /or anxiety which 
method comprises administration of an effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof. 

10 It will be appreciated that reference to treatment is intended to include prophylaxis as well 
as the alleviation of established symptoms. 

Compounds of formula (I) may be administered as the raw chemical but the active 
ingredient is preferably presented as a pharmaceutical formulation. 

15 Accordingly, the invention also provides a pharmaceutical composition which comprises at 
least one compound of formula (I) or a pharmaceutically acceptable salt thereof and 
formulated for administration by any convenient route. Such compositions are preferably 
in a form adapted for use in medicine, in particular human medicine, and can conveniently 
be formulated in a conventional manner using one or more pharmaceutically acceptable 

20 carriers or excipients. 

Thus compounds of formula (I) may be formulated for oral, buccal, parenteral, topical 
(including ophthalmic and nasal), depot or rectal administration or in a form suitable for 
administration by inhalation or insufflation (either through the mouth or nose). 

25 

For oral administration, the pharmaceutical compositions may take the form of, for 
example, tablets or capsules prepared by conventional means with pharmaceutically 
acceptable excipients such as binding agents (e.g. pregelatinised maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose, 

30 microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or 
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well 
known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions, or they may be presented as a dry product for 

35 constitution with water or other suitable vehicle before use. Such liquid preparations may 
be prepared by conventional means with pharmaceutically acceptable additives such as 
suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible fats); 
emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily 
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 

40 propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 
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Preparations for oral administration may be suitably formulated to give controlled release 
of the active compound. 

For buccal administration the composition may take the form of tablets or formulated in 
5 conventional manner. 

The compounds of the invention may be formulated for parenteral administration by bolus 
injection or continuous infusion. Formulations for injection may be presented in unit 
dosage form e.g. in ampoules or in multi-dose containers, with an added preservative. 
10 The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as suspending, stabilising 
and/or dispersing agents. Alternatively, the active ingredient may be in powder form for 
constitution with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

15 The compounds of the invention may be formulated for topical administration in the form 
of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or nose 
drops). Ointments and creams may, for example, be formulated with an aqueous or oily 
base with the addition of suitable thickening and/or gelling agents. Ointments for 
administration to the eye may be manufactured in a sterile manner using sterilised 

20 components. 

Lotions may be formulated with an aqueous or oily base and will in general also contain 
one or more emulsifying agents, stabilising agents, dispersing agents, suspending agents, 
thickening agents, or colouring agents. Drops may be formulated with an aqueous or non- 
25 aqueous base also comprising one or more dispersing agents, stabilising agents, 
solubilising agents or suspending agents. They may also contain a preservative. 

The compounds of the invention may also be formulated in rectal compositions such as 
suppositories or retention enemas, e.g. containing conventional suppository bases such 
30 as cocoa butter or other glycerides. 

The compounds of the invention may also be formulated as depot preparations. Such long 
acting formulations may be administered by implantation (for example subcutaneously or 
intramuscularly) or by intramuscular injection. Thus, for example, the compounds of the 
35 invention may be formulated with suitable polymeric or hydrophobic materials (for 
example as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly 
soluble derivatives, for example, as a sparingly soluble salt. 

For intranasal administration, the compounds of the invention may be formulated as 
40 solutions for administration via a suitable metered or unitary dose device or alternatively 
as a powder mix with a suitable carrier for administration using a suitable delivery device. 
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A proposed dose of the compounds of the invention is 1 to about 1000mg per day. It will 
be appreciated that it may be necessary to make routine variations to the dosage, 
depending on the age and condition of the patient and the precise dosage will be 
ultimately at the discretion of the attendant physician or veterinarian. The dosage will also 
5 depend on the route of administration and the particular compound selected. 

Thus for parenteral administration a daily dose will typically be in the range of 1 to about 
100 mg. preferably 1 to 80 mg per day. For oral administration a daily dose will typically 
be within the range 1 to 300 mg e.g. 1 to 100 mg. 

10 Compounds of formula (I), and salts and solvates thereof, may be prepared by the 
general methods outlined hereinafter. In the following description, the groups R, Ri R2. 
R3, R4. R5. R6 R 7 R 8. L . m - n - P and 9 have the meanln 9 as previously defined for 
compounds of formula (I) unless otherwise stated. 

15 Compounds of formula (I) may be prepared by reaction of of an activated derivative of the 
carboxylic acid (II), wherein R1 has the meaning previously defined or is a protected 
group thereof, with amine (III) 




20 

wherein R2 is C^_4 alkyl or a nitrogen protecting group, followed where necessary by 
removal of any protecting group. 

Suitable activated derivatives of the carboxyl group include the acyl halide, mixed 
25 anhydride, activated ester such as thioester or the derivative formed between the 
carboxylic acid group and a coupling agent such as that used in peptide chemistry, for 
example carbonyl diimidazole or dicyclohexylcarbodiimide. 

The reaction is preferably carried out in an aprotic solvent such as hydrocarbon, 
halohydrocarbon such as dichloromethane or an ether such as tetrahydrofuran. 

30 

The activated derivatives of the carboxylic acid (II) may be prepared by conventional 
means. A particular suitable activated derivative for use in this reaction is 0-(Benzotriazol- 
1-y|) -N.N.N'.N'-tetramethyluronium tetrafluoroborate. 

35 Compounds of formula (II), wherein L is a single bond, may be prepared by reaction of a 
cyano derivative (IV), wherein R9 is a suitable carboxyl protecting group, with an acid 
such as for example concentrated sulfuric acid, followed , if it is still necessary, by 
removal of the carboxyl protecting group Rg 
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CO^ 



(IV) 



The reaction is conveniently carried out in a solvent such as acetic acid and heating the 
reaction mixture up to 150° 

5 Suitable carboxyl protecting groups R9 for use in this reaction include alkyl, such as 
methyl or ethyl, trichloroalkyl, trialkylsilylalkyl, or arylmethyl groups such as benzyl, 
nitrobenzyl or trityl. 

In one embodiment of the invention compounds of formula (II) wherein L is a single bond 
10 may be prepared by reduction of a compound of formula(V), 



with a suitable reducing agent such as hydrogen in the presence of a catalyst such as 
platinum oxide, or palladium on carbon. Alternatively the reduction may be carried out 
15 with alkaline metal such as Mg. The reduction is carried out in a suitable solvent such as 
alchool (e.g methanol or ethanol) at room temperature, followed by the removal of the 
carboxyl protecting group Rg. 

Compound of formula (V) may be prepared by reaction of a keto compound of 
20 formula(VI) 



with an appropriate phosphorus reagent capable of converting the group C(O) into the 
25 group(VII). 




(V) 
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20 




OR * (VI.) 

In one embodiment of this process the reaction may be carried out using a phosphorus 
ylide of formula (VIII) 

o 

: P(R 8 ) 3 

(VIII) 

wherein Rq is an alkyl or phenyl group. 

The reaction is carried out in an aprotic solvent such as tetrahydrofuran, acetonitrile or 
dimethylformamide at a temperature ranging from -20°C to the reflux temperature of the 
10 solvent. 

In a further embodiment of the invention compounds of formula(ll), wherein L Is a double 
bond, may be prepared by reduction followed by elimination of the leaving group of a 
compound of formula(V), wherein the carbon atom of the group R1 linked to the carbon 
15 atom * , is substituted by a leaving group such halogen (e.g fluorine, bromine or tosyl ) 



CO^ 




On ( V ) 
The reaction may be carried out with alkaline metal such as Mg in a suitable solvent such 
as alcohol (e.g methanol or ethanol) at room temperature. 

Compounds of formula (IV) may be prepared by reaction of a compound of formula (IX) 
with a compound of formula (X) , wherein X is a halogen group (i.e bromine). 

MgX 

C0 2 R, 





(IX) 

25 The reaction conveniently takes place in an aprotic solvent such as a hydrocarbon (i.e 
toluene) and at a temperature within the range 0-25°C. 

Compounds of formula (IX) may be prepared by reaction of a compounds of formula (XI) 
with a cyano derivative (XII). 
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(XI) 



CNCHC0 2 Rg 



(XII) 



Compounds of formulae (VI) (X) (XI) and (XII) are known compounds or may be 
5 prepared according to the procedure used for known compounds. 

Thus compounds of formula (VI) may be prepared according to the procedure described 
by Robert L. Duncan.et al.Joumal. Med Chem (1970) Vol13, n°1, 1-6. 
Thus compounds of formula (X) may be prepared according to the procedure described 
by Jones LA et al., J. Organomet. Chem. (1985). 284 (2), 159-169. 
10 Compounds of formula(XI) may be prepared according to the procedure described by 
Itani, Hiromichi et al. Bioorganic & Medicinal Chemistry Letters (2002), 12(5), 799-802. 
Compounds of formula(XII) may be prepared according to the procedure described by 
Lei, Yi Xiong; et al. Journal of Organic Chemistry (2003), 68(3), 947-959. 

15 Examples of suitable nitrogen protecting groups used for preparing compounds and or 
intermediates of the present invention include alkoxycarbonyl e.g. t-butoxycarbonyl, 
benzyloxycarbonyl, arylsulphonyl e.g. phenysulphonyl or 2-trimethylsilylethoxymethyl. 

Protection and deprotection may be effected using conventional techniques such as those 
20 described in "Protective Groups in Organic Synthesis 2 nd Ed." by T.W. Greene and P. G. 
M. Wuts (John Wiley and Sons, 1991) and as described in the examples hereinafter. 

When a specific enantiomer of a compound of general formula (I) is required, this may be 
obtained for example by resolution of a corresponding enantiomeric mixture of a 
25 compound of formula (I) using conventional methods. 

Thus, for example, specific enantiomers of the compounds of formula (I) may be obtained 
from the corresponding enantiomeric mixture of a compound of formula (I) using chiral 
HPLC procedure. 

The chiral amine (III) may be prepared from the corresponding racemic amine (III) using 
30 any conventional procedures such as salt formation with a suitable optically active acid 
such as for example di-p-toluoyl-D-tartaric acid or di-p-toluoyl-L-tartaric acid, or using 
chiral HPLC procedure. 

Alternatively, enantiomers of a compound of general formula (I) may be synthesised from 
the appropriate optically active intermediates using any of the general processes 
35 described herein. 

Where it is desired to isolate a compound of formula (I) as a salt, for example a 
pharmaceutically acceptable salt this may be achieved by reacting the compound of 
40 formula (I) in the form of the free base with an appropriate amount of suitable acid and in 
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a suitable solvent such as an alcohol (e.g. ethanol or methanol), an ester (e.g. ethyl 
acetate) or an ether (e.g. diethyl ether, ferf-butylmethyl ether or tetrahydrofuran). 

Melting points (m.p.) were determined on a Buchi m.p. apparatus and are uncorrected. 
5 R.T. or r.t. refer to room temperature. 

Infrared spectra (IR) were measures in chloroform or nujol solutions on a FT-IR 
instrument. Proton Magnetic Resonance (NMR) spectra were recorded on Varian 
instruments at 400 or 500 MHz, on Bruker instrument at 300 MHz, chemical shifts are 
reported in ppm (8) using the residual solvent line as internal standard. Splitting patterns 

10 are designed as s, singlet; d, double; t f triple; q, quartet; m, multiplet; b, broad. The NMR 
spectra were recorded at temperature ranging from 25 to 60°C, where not specified the 
spectra are recorded at 25°C; when more than one contemner were detected the chemical 
shifts for the most abundant one is reported. Mass spectra (MS) were taken on a VG 
Quattro mass spectrometer. In the mass spectra the more abundant peak or the 

15 molecular ion peak is reported. Optical rotations were determined at 20°C with a Jasco 
DIP360 instrument (1=10 cm, cell volume = 1 mL, X = 589 nm). Flash silica gel 
chromatography was carried out over silica gel 230-400 mesh supplied by Merck AG 
Darmstadt, Germany. T.l.c. refers to thin layer chromatography on 0.25 mm silica gel 
plates (60F-254 Merck) and visualized with UV light and/or ninhydrine. 

20 For phase separations performed by using microfiltration device: phase separation 
cartridge with polypropylene frit by Whatman and Alltech. For purifications carried out by 
using SCX: SCX-cartridges (loading 0.75mmol\g) by Varian. 
Solutions were dried over anhydrous sodium sulphate. 

Methylene chloride was redistilled over calcium hydride and tetrahydrofuran was 
25 redistilled over sodium. 

The following abbreviation are used in the text: AcOEt = ethyl acetate, ACN = acetonitrile, 

CH = cyclohexane, DCM = methylene chloride, DIPEA = N,N-diisopropylethylamine, DMF 

= N,N'-dimethylformamide, Et20 = diethyl ether, EtOH = ethanol, MeOH = methanol TEA 

= triethylamine, THF = tetrahydrofuran. 
30 Enantiomer 1, enantiomer 2, diastereoisomer 1, diastereoisomer 2, diastereoisomer 3 or 

diastereoisomer 4 refer to a single enantiomer or a single diastereoisomer respectively, 

whose absolute stereochemistry was not characterised. 

Isomer 1 and isomer 2 refer to isomers whose E or Z conformation at the double was not 
characterised. 

35 Diastereoisomer A or diastereoisomer B refers to mixture of two diastereoisomers whose 
absolute stereochemistry was not characterised . 

Intermediate 1 

Piperidine-1.4-dlcarboxvllc acid 1-ferf-butvl ester 4-ethvl ester 

40 A solution of di-fert-butyl-dicarbonate (7.07 mg) in anhydrous DCM (20 mL) was added to 
a solution of ethyl isonipecotate (5 mL) in anhydrous DCM (40 mL) previously cooled to 
0°C under a Nitrogen atmosphere. The solution was stirred at r.t. overnight, then it was 
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washed with 1N hydrochloric acid solution and brine. The organic phase was dried and 
concentrated in vacuo to give the title compound (8 g) as a pale yellow oil. 
T.l.c.: CH/AcOEt 1:1, Rf=0.67. 

NMR (CDCI 3 ): 5 (ppm) 4.11 (q, 2H); 3.96 (m, 2H); 2.8 (m, 2H); 2.38 (m. 1H); 1.85 (m, 2H); 
5 1 .6 (m, 2H); 1 .42 (s, 9H); 1 .25 (t, 3H). 

Intermediate 2 

Hvdroxvmethylplperidlne-1-carboxvlic acid te /t-butvl ester 

Lithium aluminium hydride (1M solution in THF -17.8 mL) was added to a solution of 
10 intermediate 1 (8.0 g) in anhydrous THF (80 mL) previously cooled to 0°C under a 

Nitrogen atmosphere. The mixture was stirred at 0'C for 20 minutes, then it was treated 

with water (0.7 mL), 1M sodium hydroxide solution (0.7 mL) and water (2 mL). The 

inorganic salts were filtered off and the organic layer was concentrated in vacuo to give 

the title compound (7.0 g) as a yellow oil. 
15 T.l.c.: CH/AcOEt 1:1, Rf=0.25 (detection with ninhydrine). 

NMR (CDCI3): 8 (ppm) 4.1 (m, 2H); 3.71 (m, 1H); 3.45 (m, 2H); 2.67 (m, 2H); 1.83 (m. 

1H); 1.65 (m, 2H); 1.44 (s, 9H); 1.15 (m, 2H). 

Intermediate 3 

20 4-Formvl-plperidlne-1-carboxvlic a cid tert-butvl ester 
Method A 

2,2,6,6-Tetramethylpiperidin-1-yl-oxy (free radical, TEMPO - 0.486 g) and iodobenzene 
diacetate (11.05 g) were added to a solution of intermediate 2 (7.0 g) in anhydrous DCM 
(40 mL). The mixture was stirred at r.t. overnight, then it was washed with a 20% sodium 
25 thiosulphate solution (50 mL) and brine. 

The organic phase was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt 7:3) to give the title compound (4.76 g) as a pale yellow 
foam. 
Method B 

30 Diisobutylaluminium hydride (1M in toluene - 8.6 mL) was dropped into a solution of 
intermediate 1 (1 g) in anhydrous toluene (13 mL) previously cooled to -78°C under a 
Nitrogen atmosphere over 30 minutes. The solution was stirred at -78°C for 2 hours, then 
it was quenched with a 10% sodium hydroxide solution (16 mL) at -78°C. The mixture was 
allowed to warm to r.t. and the layers were separated. The organic layer was washed with 

35 a 10% sodium hydroxide solution and brine, dried and concentrated in vacuo to give the 
title compound (0.7 g) as yellow foam. 
T.l.c: CH/AcOEt 7:3, Rf=0.35 (detection with ninhydrine). 

NMR (CDCI3): 8 (ppm) 9.63 (s, 1H); 3.98 (m, 2H); 2.89 (m, 2H); 2.35 (m, 1H); 1.85 (m, 
2H); 1.57 (m, 2H). 

40 

intermediate 4 

4-f2-Cvano-2-ethoxvcarbonvl-vinvl)-plperidine-1-carboxviic acid te/t-butvl ester 

20 
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A mixture of intermediate 3 (4.5 g), ethyl cyanoacetate (2.47 mL), ammonium acetate 
(0.813 g) and acetic acid (1.27 mL) in anhydrous toluene (90 mL) was heated to 80°C for 
3 hours, then it was allowed to cool to r..t. and washed with water, 1N sodium hydroxide 
solution and brine. The organic phase was dried and concentrated in vacuo to a residue, 
5 which was purified by flash chromatography (from CH to CH/AcOEt 8:2) to give the titte 
compound (5.5 g) as a white solid. 
T.I.C.: CH/AcOEt 7:3, Rf=0.45 (detection with ninhydrine). 

NMR (d 6 -DMSO): 6 (ppm) 7.6 (d. 1H); 4.24 (q, 2H); 3.96 (bd, 2H); 2.8-2.71 (m, 3H); 1.61 
(bd, 2H); 1.47-1.38 (bd, 2H); 1.39 (s. 9H); 1.25 (t, 3H). 
1 0 MS (ES/+): m/z=309 [M+H]\ 

Intermediate 5 

4-r2-Cvano-2-ethoxvcarbonvl-1 -(4-fluoro-phenvn-ethvl1-pipe ridine-1 -carboxvlic acid 
terf-butvl ester 

15 A solution of 4-fluorophenyl magnesium bromide (2M in Et20 - 12.16 mL) in anhydrous 
Et20 (5 mL) was dropped into a solution of intermediate 4 (2.5 g) in anhydrous Et20 (20 
mL) previously heated to reflux under a Nitrogen atmosphere. The mixture was diluted 
with further Et20 (10 mL) and heated to reflux for 30 minutes. The mixture was allowed to 
warm to r.t. and treated with 3N sulfuric acid solution (15 mL). The mixture was stirred at 

20 r.t. for 30 minutes, then AcOEt was added and the layers were separated. The aqueous 
layer was extracted with further AcOEt. The combined organic extracts were washed with 
a saturated sodium hydrogen carbonate and brine, then dried and concentrated in vacuo. 
The residue was purified by flash chromatography (from CH to CH/AcOEt 8:2) to give the 
title compound (2.47 g - diastereoisomeric mixture) as a white foam. 

25 T.I.C.: CH/AcOEt 7:3, Rf=0.38 (detection with ninhydrine). 

NMR (ds-DMSO - 80°C): 8 (ppm) 7.32 (dd, 2H); 7.15 (t, 2H); 4.65 (d, 1H); 4.0 (q; 3H); 
3.83 (m. 1H); 3.1 (dd, 1H); 2.76 (m, 1H); 2.63 (m, 1H); 1.95 (m, 1H); 1.87 (m, 1H); 1.38 (s, 
9H); 1.2 (m, 1H); 1.14 (m, 1H); 0.92 (m, 1H). 
MS (ES/+): m/z=405 [M+H]*. 

30 

Intermediate 6 

4-r2-Carboxv-1-f4-fluoro-phenvn-ethvll-piperidine-1 -carboxvlic acid te rf-butvl ester 
Method A 

A mixture of intermediate 5 (2.4 g) in acetic acid (30 mL), cone sulfuric acid (8 mL) and 
35 water (9 mL) was heated to 140°C for 2.5 hours. The solution was allowed to cool to r.t. 
and dropped into a 2.5M sodium hydroxide solution (300 mL). Then, di-fert-butyl- 
dicarbonate (1.35 g) was added and the resulting mixture was stirred at r.t. overnight. It 
was cooled to 0°C and treated with 3M hydrochloric acid solution until pH=6-7 and then 
extracted many times with AcOEt. The combined organic extracts were washed with 
40 brine, dried and concentrated in vacuo. The residue was purified by flash chromatography 
(CH/AcOEt from 1:1 to 2:8) to give the title compound (0.12 g) as a pale yellow foam. 
Method B 
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A 3M potassium hydroxide solution (1.5 mL) was added to a solution of intermediate 9 (90 
mg) in ethanol (2 mL). The mixture was heated in microwave (300W, P=300p.s.i.) at 
150°C for 40 minutes. The solution was allowed to cool to r.t., acidified to pH=5 with a 
buffer solution pH3 (citrate-hydrochloric acid buffer solution purchase from Fluka) and 
5 extracted with AcOEt. The organic extract was dried and concentrated in vacuo to give 
the title compound (58 mg) as a white foam. 
Method C 

A solution of lithium hydroxide monohydrate (1.78 g) in water (27 mL) was added to a 
solution of intermediate 12 (3.1 g) in MeOH (100 mL). The mixture was heated to 80°C for 
10 1 hour, then it was allowed to cool to r.t., diluted with water and concentrated to half 
volume. The residue was acidified with 3M hydrochloric acid solution and extracted with 
AcOEt. The organic layer was dried and concentrated in vacuo to give the title compound 
(2.7 g) as a white foam. 

T.l.c.: CH/AcOEt 1:1, Rf=0.2 (detection with ninhydrine). 
15 IR (nujol. cm- 1 ): 3200 (COOH), 1732 and 1690 (C=0). 

NMR (d 6 .DMSO): 6 (ppm) 11.94 (bs, 1H); 7.2 (dd, 2H); 7.08 (dd, 2H); 3.95-2.6 (2m, 4H); 
2.83-2.72 (m, 2H); 2.5 (m, 1H); 1.59 (m, 1H); 1.34 (s, 9H); 1.72-0.94 (m. 2H); 1.22-0.82 
(m, 2H). 

20 Intermediate 7 

4.r2-f(3.5-BIs-trifluoromethvl-benzvn-methvl-carbamovm-1- f4-fluoro-phenvl>-ethvn" 
Dfperldlne-1-carboxvlic acid terf-butvl ester 

DIPEA (0.116 mL) and ©-(benzotriazol-l-ylJ-N.N.N'N'-tetramethyluronium 
tetrafluoroborate (0.071 g) were added to a solution of intermediate 6 (0.06 g) in 

25 anhydrous DMF (5 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, (3,5- 
bis-trifluoromethyl-benzyl)-methylamine hydrochloride (0.1 g) was added. The mixture 
was stirred at r.t. for 4 hours, then it was diluted with AcOEt and washed with a 5% 
sodium hydrogen carbonate solution and brine. The organic layer was dried, concentrated 
in vacuo and the residue was purified by flash chromatography (CH/AcOEt 7:3) to give the 

30 title compound (0.062 g) as a colourless oil. 
T.l.c: CH/AcOEt 1:1, Rf=0.35. 
IR (nujol, cm' 1 ): 1684 and 1645 (C=0). 

NMR (d 6 -DMSO): 8 (ppm) 7.95 (s, 1H); 7.7 (s, 2H); 7.2 (dd. 2H); 7.0 (dd, 2H); 4.54 (q, 
2H); 3.94-3.93 (2d, 2H); 3.3 (m, 1H); 3.01-2.98 (m, 1H); 2.96 (s, 3H); 2.81-2.75 (m, 2H); 
35 1 .74-1 .58 (m. 2H); 1 .34 (s, 9H); 1 .27-1 .1 8 (m, 2H); 0.99-0.76 (2q, 2H). 
MS (ES/+): m/z=591 [M+HJ*. 

Intermediate 8 

4-r2-rf3.5-Dichloro-benzvl>-methvl-carbamovnM-f4-fiuoro-p henvn-ethvl1-Dlperidine- 
40 1-carboxvllc acid terf-butvl ester 

DIPEA (0.116 mL) and 0-(benzotriazol-1-yl)-N,N,N*N'-tetramethyluronium 
tetrafluoroborate (0.071 g) were added to a solution of intermediate 6 (0.06 g) in 
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anhydrous DMF (5 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, (3,5- 
dichloro-benzyl)-methylamine hydrochloride (0.077 g) was added. The mixture was stirred 
at r.t. for 4 hours, then it was diluted with AcOEt and washed with a 5% sodium hydrogen 
carbonate solution and brine. The organic layer was dried, concentrated in vacuo and the 
5 residue was purified by flash chromatography (CH/AcOEt 7:3) to give the title compound 
(0.048 g) as a colourless oil. 
T.I.C.: CH/AcOEt 1:1, Rf=0.31. 
IR (nujol, cm 1 ): 1688 and 1646 (C=0). 

NMR (d 8 -DMSO): 8 (ppm) 7.43 (s, 1H); 7.22 (dd, 2H); 7.05 (dd, 2H); 6.98 (s, 2H); 4.37 (q, 
10 2H); 3.9 (2d, 2H); 3.0-2.71 (m, 4H); 2.9 (s, 3H); 1.77-1.59 (m, 2H); 1.34 (s, 9H); 1.345- 
1.18 (m, 2H); 1.02-0.79 (2q, 2H). 
MS (ES/+): m/z=523 [M+H] + . 

Intermediate 9 

15 4-r2-Cvano-1-f4-fluoro-Dhenvl>-ethvl1-piperidlne-1-carboxvlic ac id teft-butvl ester 

A mixture of intermediate 5 (0.35 g), sodium chloride (17.5 mg) and water (35 L) in 
dimethylsulfoxide (3 mL) was heated to 160°C for 2 hours. The mixture was allowed to 
cool to r.t.. diluted with water and extracted with AcOEt. The organic layer was dried and 
concentrated in vacuo. The residue was purified by flash chromatography (from CH to 
20 CH/AcOEt 7:3) to give the title compound (0.27 g) as a yellow oil. 
T.I.C.: CH/AcOEt 1:1, Rf=0.61 (detection with ninhydrine). 
IR (nujol, cm" 1 ): 2245 (C=N), 1681 (C=0). 

NMR (de-DMSO): 6 (ppm) 7.31 (dd, 2H); 7.16 (dd, 2H); 3.95-2.6 (2m, 4H); 2.9-2.8 (m, 
2H); 2.7 (m. 1H); 1.7 (m, 1H); 1.35 (s, 9H); 1.74-0.99 (m, 2H). 
25 MS (ES/+): m/z=333 [M+HJ*. 

Intermediate 10 

4-f4-Fluoro-benzovn-piperidine-1-carboxvHc acid fert-butvt ester 

A solution of intermediate 3 (126.6 mg) in anhydrous Et20 (2 mL) was dropped into a 
30 solution of 4-fluorophenyl magnesium bromide (2M in Et20 - 1 mL) in anhydrous Et20 
(0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. At the end of the addition 
the mixture was allowed to warm to r.t. and stirred at 23°C for 30 minutes. The mixture 
was quenched with a saturated ammonium chloride solution (2 mL). The aqueous layer 
was further extracted with AcOEt. The combined organic extracts were washed with brine, 
35 dried and concentrated in vacuo to give 4-[(4-fluoro-phenyl)hydroxy-methyl]-piperidine-1- 
carboxylic acid fert-butyl ester (292.3 mg- T.l.c: DCM/AcOEt 9:1, Rf=0.4). 
This material was dissolved in anhydrous DCM (4 mL) and treated portion-wise with Dess 
Martin periodinane (254.5 mg) under a Nitrogen atmosphere. The brown solution was 
stirred at r.t. for 3 hours, then further Dess Martin periodinane (127.2 mg) was added. The 
40 solution was diluted with Et20 (16 mL) and poured into a saturated sodium hydrogen 
solution (16 mL) containing sodium thiosulphate (392 mg). The mixture was stirred for 10 
minutes, then the phases were separated. The organic layer was washed with a saturated 
sodium hydrogen carbonate solution. The organic layer was dried and concentrated in 
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vacuo to a residue which was purified by flash chromatography (CH/AcOEt 8:2) to give 
the title compound (58 mg) as a yellow solid. 
T.I.C.: DCM/AcOEt 9:1, Rf=0.82 (detection with ninhydrine). 
|R (nujol, cm' 1 ): 1685 and 1675 (C=0). 
5 NMR (de-DMSO): 6 (ppm) 8.07 (t, 2H); 7.35 (t, 2H); 3.96 (d, 2H); 3.62 (t, 1 H); 2.9 (bs, 2H); 
1.74-1.39 (m, 4H); 1.39 (s, 9H). 
MS (ES/+): m/z=308 [M+H]\ 330 [M+Na]*. 

Intermediate 11 

10 E-4-f2-Ethoxvcarbonvl-1 -(4-fluoro-phenvl)-vinvll-piperidine-1 -carboxvlic ac id tert- 
butvl ester (11a) and 

Z-4-r2-Ethoxvcarbonvl-1 -f 4-fluoro-phenvl)-vinvn-piperidine-1 -carboxvlic ac id tert- 
butvl ester (11b) 

Triethylphosphonoacetate (1 .33 g) was added to a suspension of sodium hydride (60% 
15 suspension in mineral oil - 200 mg) in anhydrous THF (7.4 mL) previously cooled to 0°C 

under a Nitrogen atmosphere. The mixture was allowed to warm to r.t. and stirred at 23°C 

for 20 minutes. Then, a solution of intermediate 10 (58 mg) in anhydrous THF (7.4 mL) 

was added and the resulting solution was heated to reflux for 48 hours. The solution was 

allowed to cool to r.t., diluted with water and extracted with Et20. The organic layer was 
20 washed with water and brine, dried and concentrated in vacuo to a residue, which was 

purified by flash chromatography (CH/AcOEt 9:1) to give: 

intermediate 11a (181 mg) as yellow oil; 

intermediate 11b (267 mg) as yellow oil. 

Intermediate 11a: 
25 T.l.c: CH/AcOEt 7:3, Rf=0.64 (detection with ninhydrine). 

NMR (d 6 -DMSO): 6 (ppm): 7.2 (m, 4H); 5.67 (s, 1H); 4.13 (q, 2H); 3.76 (t, 1H); 3.97-2.7 

(m. 4H); 1.34 (s, 9H); 1.22 (t, 3H). 

MS (ES/+): m/z=378 [M+H]*, 400 [M+Na]*. 

Intermediate 11b: 
30 T.l.c: CH/AcOEt 7:3, Rf= 0.53 (detection with ninhydrine). 

NMR (de-DMSO): 8 (ppm): 7.2 (m, 4H); 5.83 (d. 1H); 3.87 (q, 2H); 3.96-2.63 (m, 4H); 3.6 

(m, 1H); 1.63-1.17 (m, 4H); 1.36 (s, 9H); 0.97 (t, 3H). 

MS (ES/+): m/z=378 [M+H]*, 400 [M+Na]*. 

35 Intermediate 12 

4-r2-Methoxvcarbonvl-1 -(4-fluoro-phenvh-ethvl1-plperidine-1 -carboxvlic acid tert- 
butvi ester 

Magnesium turnings (20.3 mg) were added to a solution of intermediate 11a and 11b (63 
mg) in anhydrous MeOH (1.7 mL) under a Nitrogen atmosphere with a low heating until 
40 hydrogen evolution is observed. Then, the reaction mixture was stirred at r.t. overnight, 
then water (2 mL) and a 10% acetic acid solution were added until dissolution of the 
magnesium salts. The mixture was made basic until pH=8.5 with 32% ammonium 
hydroxide solution and extracted with Et20. The organic phase was washed with water 
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and a saturated sodium hydrogen carbonate solution, dried and concentrated in vacuo. 
The residue was purified by flash chromatography (CH/AcOEt 7:3) to give the tjWe 
compound (37 mg) as a yellow oil. 
IR (nujol, cm* 1 ): 1739 and 1694 (C=0). 
5 NMR (de-DMSO): 6 (ppm) 7.08 (t, 2H); 7.2 (dd, 2H); 3.93-3.84 (dd, 2H); 3.41 (s, 3H); 
2.84-2.61 (q, 4H); 2.8 (m, 1H); 1.73-0.93 (m. 2H); 1.6 (m, 1H); 1.34 (s, 9H); 1.21-0.84 (m, 
2H). 

MS (ES/+): m/z=366 [M+H]\ 

10 Intermediate 13 

A.f2-f1-t3.5-Dichloro-Dhenvn-ethvl1-methvl-carbamovl1-1-f4-flu oro-Dhenvn-ethvn- 

plperidine-1-carboxvlic acid tert-butvl ester (13a -diastereois omer Aland 
A.y2^1-t3.S-Dlchloro-Dhenvn-cthvl1-methvl-carbamovn-1-i4-ffluor o-Dhenvn-ethvn- 
Dineridine-1-carboxvlic acid tert-butvl ester <13b -diastereois omer B) 

15 DIPEA (595 nL) and O-fbenzotriazol-l-yO-N.N.N'N'-tetramethyluronium tetrafluoroborate 
(0.563 g) were added to a solution of intermediate 6 (0.4 g) in anhydrous DMF (7 mL) 
under a Nitrogen atmosphere. After stirring for 30 minutes, intermediate 15 (0.256 g) was 
added. The mixture was stirred at r.t. overnight, then it was diluted with AcOEt and 
washed with a saturated ammonium chloride solution. The organic layer was dried, 

20 concentrated in vacuo and the residue was purified by flash chromatography (CH/AcOEt 
7:3) to give: 

intermediate 13a (180 mg) as yellow oil 

intermediate 13b (180 mg) as yellow oil. 

Intermediate 13a: 
25 T.l.c.: CH/AcOEt 1:1, Rf=0.37. 

NMR (de-DMSO): 8 (ppm) 7.48 (s, 1H); 7.15 (s, 2H); 7.21 (m, 2H); 7.09 (t, 2H); 5.58 (q, 

1H); 4.0-3.8 (dd. 2H); 3.0-2.8 (dd, 2H); 3.0 (m, 1H); 2.8 (s. 3H); 2.6 (m, 1H); 1.8-0.8 (m, 

4H); 1.4-1.2 (d. 3H); 1.34 (s, 9H). 

Intermediate 13b; 
30 T.l.c: CH/AcOEt 1:1. Rf=0.30. 

MS (ES/+): m/z=559 [M+Na]*. 

Intermediate 14 
3'.5'-Dichloroacetophenone 

35 A solution of methyl iodide (4 mL) in anhydrous Et20 (40 mL) was dropped into a 
suspension of magnesium (1.6 g) in anhydrous Et20 (16 mL) under a Nitrogen 
atmosphere. At the end of the dropping, benzene (120 mL) was added and the Et20 
eliminated with a Nitrogen flux. Then, a solution of 3,5-dichlorobenzonitrile (4 g) in 
benzene (48 mL) was added and the mixture was heated to reflux for 3 hours. The 

40 solution was cooled to 0°C and a 6N hydrochloric acid solution was added and the 
mixture was stirred overnight at r.t.. Water and Et20 were added and the layers were 
separated. The organic phase was washed with a saturated sodium hydrogen carbonate 
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solution and brine, dried and concentrated in vacuo. The residue was purified by flash 
chromatography (CH/AcOEt 95:5) to give the title compound (2.55 g) as an orange oil. 
T.I.C.: CH/AcOEt 8:2, Rf=0.64. 

NMR (CDCI 3 ): 5 (ppm) 7.75 (s, 2H); 7.6 (s, 1H); 2.55 (s, 3H). 

5 

Intermediate 15 

riW3.5-Dichloro-Dhenvh-ethvl1-methvlamlne 

Methylamine (2M solution in MeOH - 13 ml_) was added to a solution of intermediate 14 

(500 mg) in MeOH (26 mL) under a Nitrogen atmosphere. The mixture was stirred at r.t. 
10 for 18 hours, then it was cooled to 0°C and sodium borohydride (98 mg) was added. The 

mixture was stirred at 0°C for 2 hours, then it was quenched with water and extracted with 

DCM. The organic layer was dried and concentrated in vacuo to give the title compound 

(340 mg) as yellow oil. 

T.Lc: CH/AcOEt 1:1, Rf=0.15. 
1 5 NMR (CDCI3): 5 (ppm) 7.3 (m, 3H); 3.6 (q, 1 H); 2.3 (s, 3H); 1 .35 (d, 3H). 

MS (ES/+): m/z=204 [M+HJ*. 

Intermediate 16 

1-Oxa-6-aza-spiror2.51octane-6-carboxvlic acid terf-butvl ester 

20 

Sodium hydride (60% suspension in mineral oil - 3.6 g) was added to a solution of 
trimethylsulfoxonium iodide (19.8 g) in anhydrous DMSO (200 mL) under a Nitrogen 
atmosphere. The mixture was stirred at r.t. for 1 hour, then a solution of 1-(fert- 
butoxycarbonyl)-4-P»pe ridone ( 15 9) ln anhydrous DMSO (200 mL) was added. The 

25 mixture was heated to 60°C for 1.5 hours. The mixture was diluted with AcOEt (1 I) and 
washed with water and ice. The layers were separated. The aqueous layer was extracted 
with further AcOEt (500 mL). The combined organic extracts were washed with brine and 
dried. After concentration in vacuo, the crude was purified using a Biotage column 
(CH/AcOEt 8:2) to give the title compound (14.2 g). 

30 T.I.C.: CH/AcOEt 7:3, Rf=0.61 . 
IR (nujol, cm* 1 ): 1699 (C=0). 

NMR (CDCI3): 5 (ppm) 3.54 (m, 2H); 3.4 (m, 2H); 2.68 (s, 2H); 1.67 (m. 2H); 1.44 (s, 9H); 
1.42 (m,2H). 

35 Intermediate 17 

4-Fluoro-4-hvdroxvmethvl-plperldlne-1-carboxvlic acid fert -butvl ester 

A 70% solution of hydrofluoric acid in pyridine (12 mL) was added drop-wise to a solution 

of intermediate 16 (10 g) in anhydrous DCM (200 mL) previously cooled to -40°C under a 

Nitrogen atmosphere. After 1.5 hours, further hydrofluoric acid in pyridine (6 mL) was 

40 added. 

After stirring for further 15 minutes, a saturated sodium hydrogen carbonate solution was 
added. The layers were separated and the aqueous phase was extracted three times with 
further DCM. The combined organic extracts were washed with brine, dried and 
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concentrated in vacuo to a residue which was purified by flash chromatography 
(CH/AcOEt 6:4) to give the pure title compound (990 mg) and a fraction of title compound 
(6.01 g) impure of pyridine. Thus, this material was diluted with AcOEt and washed three 
times with a pH3 buffer solution and brine. The organic layer was dried and concentrated 
in vacuo to give a further amount of title compound (5.1 2 g). 
T.I.C.: CH/AcOEt l:l,Rf=0.35. 

NMR (de-DMSO): 5 (ppm) 4.99 (t, 1H); 3.79 (m. 2H); 3.43 (dd, 2H); 3.01 (bt, 2H); 1.8-1.4 
(m. 4H);1.43 (s, 9H). 

Intermediate 18 

4-Fluoro-4-formvl-piperidine-1-carboxvlic acid terf-butvl ester 

Dimethylsulfoxide (3.8 mL) was added to a solution of oxalyl choride (1.7 mL) in 
anhydrous DCM (126 mL) previously cooled to -78°C under a Nitrogen atmosphere. The 
solution was stirred at -78°C for 1 hour, then a solution of intermediate 17 (2.5 g) in 
anhydrous DCM (36 mL) was dropped over 1 hour. The mixture was stirred at -78°C for 
30 minutes, then TEA (7.4 mL) was added. The mixture was allowed to warm to r.t. over 
1.5 hours, then it was washed with water, 5% sodium hydrogen carbonate solution and 
brine. The organic layer was dried and concentrated in vacuo to a residue which was 
purified by flash chromatography (CH/AcOEt 6:4) to give the title compound (1.7 g). 
NMR (de-DMSO): 8 (ppm) 9.64 (d, 1H); 3.89-3.78 (m, 4H); 1.82-1.59 (m, 4H); 1.39 (s, 9H). 
MS (ES/+): m/z=232[M+H]*. 

Intermediate 19 

4-f2-Cvano-2-ethoxvcarbonvl-vinvl)-4-fluoro-piperidlne-1 -carboxvlic a cid terf-butvl 
ester 

A round bottom flask equipped with a Dean stark apparatus was charged with 
intermediate 18 (1.4 g), ethyl cyanoacetate (0.71 mL), ammonium acetate (233.5 mg) and 
acetic acid (0.35 mL) in anhydrous toluene (30 mL) under a Nitrogen atmosphere. The 
mixture was heated to 95°C for 4 hours, then to 120°C for 30 minutes. The mixture was 
allowed to cool to r.t. and further ethyl cyanoacetate (0.2 mL) was added. The mixture 
was heated to 120°C for 1 hour, then left at 90°C overnight. The reaction mixture was 
allowed to cool to r.t... diluted with AcOEt and washed with water (20 mL), 0.5M sodium 
hydroxide solution (3 x 20 mL). water (20 mL) and brine (30 mL). The organic phase was 
dried and concentrated in vacuo to a residue, which was purified by flash chromatography 
(CH/AcOEt 8:2) to give the title compound (1 .33 g). 
T.I.C.: CH/AcOEt 7:3, Rf=0.26 (detection with ninhydrine). 

NMR (de-DMSO): 6 (ppm) 7.74 (d, 1H); 4.26 (q, 2H); 3.9 (bs, 2H); 2.98 (m. 2H); 1.99 (m, 
2H); 1.78 (m, 2H); 1.4 (s, 9H); 1.26 (t, 3H). 
MS (ES/+): m/z=327 [M+H]*- 

Intermediate 20 

4-f2-Cvano-2-ethoxvcarbonvn-1-f4-fluoro-phenvn-4-fluor o-plperldine-1-carboxvlic 
acid terf-butvl ester 
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4-Fluorophenyl magnesium bromide (1M in THF - 4.6 mL) was dropped into a solution of 
intermediate 19 (500 mg) in anhydrous Et20 (20 mL) over 15 minutes under a Nitrogen 
atmosphere. The mixture was heated to reflux for 40 minutes. The mixture was allowed to 
5 warm to r.t. and treated with a saturated ammonium chloride solution (15 mL) and water 
(15 mL). The mixture was extracted with Et20 (3 x 30 mL). The combined organic 
extracts were washed with a saturated sodium hydrogen carbonate and brine, then dried 
and concentrated in vacuo. The residue was purified by flash chromatography (CH/AcOEt 
8:2) to give the title compound (520 mg) as a colourless oil. 
10 T.l.c.: CH/AcOEt 7:3, Rf=0.26(detection with ninhydrine). 
IR (nujol, cm" 1 ): 2247 (CN); 1747 and 1690 (C=0). 

NMR (d 6 -DMSO): 8 (ppm) 7.46 (dd, 2H); 7.2 (dd. 2H); 4.92 (d, 1H); 4.02 (q, 2H); 3.87 
(bm, 1H); 3.75 (bm. 1H); 3.64 (dd, 1H); 2.94 (bm. 1H); 2.8 (bm, 1H); 1.64 (td, 1H); 1.54 
(m, 1H); 1.44 (m, 1H); 1.36 (s, 9H); 1.03 (t, 3H). 
1 5 MS (ES/+): m/z=423 [M+H]\ 

Intermediate 21 

4-f2-Cvano-1 -(4-fluoro-phenvl>-ethvn-4-fluoro-piDeridine-1-carboxvnc acid terfrbutyj 
ester 

20 A mixture of intermediate 20 (500 mg), sodium chloride (20 mg) and water (130 L) in 
anhydrous dimethylsulf oxide (4 mL) was heated to 150°C for 1.5 hours. The mixture was 
allowed to cool to r.t., diluted with AcOEt (30 mL) and washed with water and brine. The 
organic layer was dried and concentrated in vacuo. The residue was purified by flash 
chromatography (CH/AcOEt 8:2) to give the title compound (260 mg) as a colourless wax. 

25 T.I.C.: CH/AcOEt 6:4, Rf=0.45(detection with ninhydrine). 
MS (ES/+): m/z=295 [M-tBu]\ 

Intermediate 22 

4-r2-Carboxv-1 -( 4-fluoro-phenvn-ethvll-4-fluoro-piperidine-1 -carbox vHc acid feit- 
30 butvl ester 
Method A 

A 3M potassium hydroxide solution (3 mL) was added to a solution of intermediate 21 (80 
mg) in abs. EtOH (3 mL). The mixture was heated in microwave (300W, P=90p.s.i.) at 
150°C for 10+10+10 minutes. The solution was allowed to cool to r.t, acidified to pH=5 
35 with a pH3 buffer solution (citrate-hydrochloric acid buffer solution purchase from Fluka) 
and 2N hydrochloric acid solution and extracted with AcOEt (3 x 25 mL). The organic 
extract was dried and concentrated in vacuo to give the title compound (56 mg) as a white 
solid. 
Method B 

40 

A solution of lithium hydroxide monohydrate (951 mg) in water (16 mL) was added to a 
solution of intermediate 37 (1.8 g) in MeOH (64 mL). The mixture was heated to 70°C for 
1.5 hours, then it was allowed to cool to r.t. diluted with AcOEt/H 2 0, acidified to pH.4 with 
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a pH3 buffer solution (citrate-hydrochloric acid buffer solution purchase from Fluka) and 
1N hydrochloric acid solution. The aqueous layer was extracted with further AcOEt. The 
organic extract was dried and concentrated in vacuo to give the title compound (1.6 g) as 
a white solid. 

5 T.l.c.: AcOEt 100%, Rf=0.7 (detection with ninhydrine). 

NMR (d 6 -DMSO): 5 (ppm) 12.05 (bs, 1H); 7.28 (m, 2H); 7.12 (m, 2H); 3.79 (m, 2H); 3.26 
(m, 1H); 2.88 (dd, 1H); 2.8 (bm, 2H); 2.67 (dd, 1H); 1.8-1.4 (m, 4H). 
MS (ES/+): m/z=370 [M+Hf, 314 [M-tBu] + . 

10 Intermediate 23 

4-r2-rf3.5-Dichloro-benzvn-methvl-carbamovn-1»(4-fluo ro-Dhenv»-ethvn-4-fluoro- 

Diperldine-1-carboxvlic acid tert-butvl ester 

DIPEA (80 uL) and 0-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium tetrafluoroborate 
15 (65 mg) were added to a solution of intermediate 21 (56 mg) in anhydrous DMF (4 mL) 
under a Nitrogen atmosphere. After stirring for 10 minutes, 3,5-dichlorobenzyl- 
methylamine hydrochloride (40 mg) was added. The mixture was stirred at r.t. overnight, 
then it was diluted with water (5 mL) and extracted with AcOEt (20 mL). The aqueous 
layer was extracted with AcOEt (3x15 mL). The combined organic extracts were washed 
20 with brine, dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt 7:3) to give the title compound (65 mg) as a whitish foam. 
T.l.c: CH/AcOEt 4:6, Rf=0.5. 
IR (nujol, cm 1 ): 1688 and 1646 (C=0). 
MS (ES/+): m/z=563 [M+Na]\ 465 [M-tBu-HF] + . 

25 

Intermediate 24 

1 .1 -dimethvlethvl 4-f3-M(1 ffl-1 -r3.5-bis(trlfluoromethvnphenvnethvl>(methv namino1- 
1 -f4-fluorophenvn-3-oxoproDvn-1 -pjperidinecarboxvlate f 24a) (d iastereoisomer 
Hand 

30 1 .1 -dimethvlethvl 4-f3-K { 1 ffl-1 .r3.5-bisftrifluoromethvnphen vnethvn(methvnamlnol- 
1-f4-fluorophenvl)-3-oxopropvn-1-plperidinecarboxvlate (24b) (diastereo isomer 2) 

DIPEA (110 uL) and 0-(7-azabenzotriazol-1-yl)-N,N,N , N , -tetramethyluronium 
hexafluorophosphate (104 mg) were added to a solution of intermediate 6 (75 mg) in 

35 anhydrous DMF (3 mL) under a Nitrogen atmosphere. After stirring for 1 hour, (1/?)-1-[3,5- 
bis(trifluoromethyl)phenyl]-A/-methylethanamine (62 mg) was added. The mixture was 
stirred at r.t. overnight, then it was diluted with AcOEt and washed with water. The organic 
layer was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH, then CH/AcOEt from 9/1 to 7/3) to give: 

40 intermediate 24a (28 mg) as a colourless oil; 
intermediate 24b (31 mg) as a colourless oil. 
intermediate 24a: 
T.I.C.: CH/AcOEt 1:1, Rf=0.55. 
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NMR (CDCI3): 6 (ppm) 7.78 (s. 1H); 7.63 (s, 2H); 7.14 (dd, 2H); 7.00 (dd, 2H); 6.00 (q. 
1H); 4.16 (b, 1H); 4.04 (b. 1H); 3.08 (dd, 1H); 2.79 (dd, 1H); 2.70 (m, 1H); 2.65 (dd, 1H); 
2.56 (s, 3H); 2.55 (m, 1H); 1.81 (m, 1H); 1.66 (m, 1H); 1.44 (s, 9H); 1.35 (bd, 1H); 1.30 (d. 
3H); 1.26 (m, 1H); 1.02 (m, 1H). 
5 MS (ES/+): m/z=627 [M+Na]*. 
Intermediate 24b: 
T.I.C.: CH/AcOEt 1:1, Rf=0.48. 

NMR (CDCI3): 8 (ppm) 7.80 (s, 1H); 7.45 (s, 2H); 7.12 (dd, 2H); 6.96 (dd, 2H); 6.01 (q, 
1H); 4.16 (b, 1H); 4.04 (b, 1H); 3.10 (dd, 1H); 2.74 (dd, 1H); 2.72 (dd, 1H); 2.70 (m, 1H); 
10 2.58 (s, 3H); 2.56 (m, 1H); 1.82 (m, 1H); 1.69 (m, 1H); 1.48 (d, 3H); 1.44 (s, 9H); 1.35 (bd, 
1H); 1.15 (m, 1H); 1.02 (m. 1H). 
MS (ES/+): m/z=627 [M+Na]*. 

intermediate 25 

15 1 .1 -dlmethvlethvl 4J3J{(1 Sl-1 43.5-bls(trifluorom ethvnphenvnethvM methvDaminol- 

I- fA-fluoroDhenvl>-3^>xoDropvl1-1-Diperldi necarboxvlatef25a) (dlastereoisomer 1) 

and 

II - dlmethvlethvl 4-r3-Kf1S>»1-f3.S-bisftrifluoromethvn phenvnethvl>(methvnamino1- 
1 -f4-fluorophenvn-3-oxoDroPvll-1 -pjperidinecarbo xvlatef 25b) ( dlastereoisomer 2) 

20 DIPEA (595 fiL) and 0-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium 
hexafluorophosphate (563 mg) were added to a solution of intermediate 6 (400 mg) in 
anhydrous DMF (7 mL) under a Nitrogen atmosphere. After stirring for 30 minutes, (1S)-1- 
[3,5-bis(trifluoromethyl)phenyl]-W-methylethanamine (339 mg) was added. The mixture 
was stirred at r.t. for 12 hours, then it was diluted with AcOEt and washed with a 5% 

25 sodium hydrogen carbonate solution and brine. The organic layer was dried, concentrated 
in vacuo and the residue was purified three times by flash chromatography (CH/AcOEt 
7:3) to give: 

intermediate 25a (198 mg) as a colourless oil 
intermediate 25b (165 mg) as a colourless oil 
30 Intermediate 25a 

T.I.C.: CH/AcOEt 7:3, Rf=0.40. 

NMR (d 6 -DMSO): 8 (ppm) 8.0-7.6 (m, 3H); 5.71 (q, 1H); 3.9 (m, 2H); 3.0-2.4 (m, 2H); 3.0- 
2.4 (m, 2H); 1.7-0.8 (m. 5H); 2.71 (s, 3H); 1.34 (s, 9H); 1.34 (d. 3H). 
Intermediate 25b 
35 T.I.C.: CH/AcOEt 7:3, Rf=0.35. 

NMR (de-DMSO): 8 (ppm) 8.1-7.56 (m, 3H); 7.17 (m, 2H); 6.97 (m, 2H); 5.73 (m, 1H); 3.90 
(m, 2H); 3.00-2.6 (m, 3H); 3.0-2.6 (m, 2H); 1.8-0.8 (m, 5H); 2.69 (s, 3H); 1.43 (d, 3H); 1.34 
(S.9H). 

40 Intermediate 26 

1.1-dlmethvlethvl4-r3-ff1-r3.5-blsftrifluoromethvnphe nvn-1-metbvlethvftamlno)-1-(4- 

fluorophenvn-a-oxopropvn-1-PiPeri dinecarboxvlate 
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DIPEA (74 and 0-(benzotriazol-1-yl)-N,N,N N , -tetramethyluronium tetrafluoroborate 
(59 mg) were added to a solution of intermediate 6 (50 mg) in anhydrous DMF (3 mL) 
under a Nitrogen atmosphere. After stirring for 30 minutes {1-[3,5- 
bis(trifluoromethyl)phenyl]-1-methylethyl}amine (52 mg) was added. The mixture was 
5 stirred at r.t. overnight, then it was diluted with AcOEt (10 mL) and washed with water (10 
mL), then with a 0.1M hydrochloric acid cold solution (5 mL) and finally with brine (5 mL). 
The organic layer was dried and concentrated in vacuo to give the title compound (91 mg) 
as a colourless oil. 

T.I.C.: CH/AcOEt 1:1, Rf=0.52 (detection UV and with ninhydrine). 
10 MS (ES/+): m/z=627 [M+NaJ*. 

Intermediate 27 

1 , 1-dimethvlethvl 4-r3-ri1-f3.5-bisftrifluoro methvhDhenvlM- 
mathvlcthvmmethvl>amlnoM-(4-fluoroDhenv»-3-o xopropvn-1- 

15 plperldinecarboxvlat e 

Sodium tert-butoxide (17 mg) was added to a solution of intermediate 26 (90 mg) in 
anhydrous DMF (1 mL) under a Nitrogen atmosphere. The yellow solution was stirred at 
20 r.t. for 30 minutes, then iodomethane (108 jiL) was added. The mixture was stirred at r.t. 
overnight, then it was diluted with AcOEt (10 mL), washed with water (5 mL) and then with 
brine (5 mL). The organic layer was dried, concentrated in vacuo and the residue was 
purified by flash chromatography (CH/AcOEt 8:2) to give the title compound (50 mg) as a 
colourless oil. 

25 T.I.C.: CH/AcOEt 6:4, Rf=0.53 (detection UV and with ninhydrine). 
MS (ES/+): m/z=519 [M-BOC+H]*. 

Intermediate 28 

1,1-dimethvlethvl 4-r3-Hr3-bromo-4-(methvloxv>ph envnmethvi\fmethvnaminoM-l4» 

30 fluorophenvn-3-oxopropvl1-1-p8peridinecarboxvlate 

DIPEA (222 pJ) and 0-(7-azabenzotriazol-1-yl)-N,N,N*,N'-tetramethyluronium 
hexafluoroposphate (212 mg) were added to a solution of intermediate 6 (150 mg) in 
anhydrous DMF (1 ml). After stirring for 20 minutes, {[3-bromo-4- 
(methyloxy)phenyQmethyl}methylamine (108 mg). was added. The mixture was then 

35 stirred at r.t. overnight, then it was diluted with DCM (2 ml), washed with a 5% sodium 
hydrogen carbonate solution (1 ml), filtered on Whatman polypropilene support filter 
tubes, washed with an ammonium chloride saturated solution (2 ml) and filtered once 
again on Whatman tubes. The filtrate was diluted with dry DCM (5 ml) and a portion of 
isocyanate polymer bound (230 mg) was added. The resulting suspension was stirring at 

40 r.t. overnight. Then the resin was filtered off and the mixture was concentrated in vacuo to 
obtain the title compound a as crude. 
MS (ES/+): m/z=483 [M +HJ*. 
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Following the same procedure described for intermediate 28 , intermediates 29-32 as a 
crude were obtained. 

Intermediate 29 

5 1.1-dimethvlethvl A-r3-ff(3.5-dim ethvlDhenvnmethvnfmethvnamlnoM-(4- 

fluorophenvh-3-oxoDroPvn-1-DiDeridin ecarboxvlate 

Starting from [(3,5-dimethylphenyl)methyl]methylamine hydrochloride (87 mg). 
MS (ES/+): m/z=611 [M +H]*. 

Intermediate 30 

ILdimethvlethvl 4-r3-rrf3.4-dlbromophenv l^methvnfmethvhaminoM-(4- 

fluorophenvl)-3-oxopropvn-1-PiPerid lnecarboxvlate 

Starting from [(3,4-dibromophenyl)methyl]methylamine (131 mg). 
MS (ES/+): m/z=563 [M +H]*. 

Intermediate 31 

1.1-dlmethvlethvl 4-r3-irf3-fluoro-2-methvlphenvnmet hvllfmethvnamlnoM-(4- 

fluorophenvn-3-oxopropvn-1-plperldin ecarboxvlate 

Starting from [(3-fluoro-2-methylphenyl)methyl]methylamine (89 mg). 
MS (ES/+): m/z=487 [M +HJ*. 

Intermediate 32 

1.1^llmethvlethvl4-r3-rff2-chloro-3-ftrifluoromethvn phenvnmethvmmethvnamlno1- 
1 -(4-fluorophenvh-3-oxopropvn-1 -pl peridlnecarboxvlate 

25 Starting from {[2-chloro-3-(trifluoromethyl)phenyl]methyl}methylamine hydrochloride (122 

mg). 

MS (ES/+): m/z=563 [M +H]*. 
Intermediate 33 

30 1.1^llmethvlethvl4-r3-Kfim-1-r3.5-bis<trifluorometh vnphenvllethvn(methvnamlno1- 
1 .(4-fluorophenvn-3-oxopropvn-4-fluoro-1 -plpe ridlnecarboxvlate 1 33a) 
(dlastereolsomer Hand 

1.1-dlmethvlethvl 4-r3.W1ffl-1-f3.5-blsftrlfluoromethvnp henvllethvnfmethvhamlno1- 
1 -f4-fluorophenvn-3-oxoproPvn-4-fluoro-1 -plperi dlnecarboxvlate ( 33b> 

35 fdiastereolsomer 21 PIPEA (0.08 mL) and O^benzotriazol-l-yO-N.N.N'N'- 

tetramethyluronium tetrafluoroborate (0.092 g) were added to a solution of intermediate 
22 (0.08 g) in anhydrous DMF (4 mL) under a Nitrogen atmosphere. After stirring for 20 
minutes, (1/?)-1-[3,5-bis(trifluoromethyl)phenyl]-A/-methylethanamine (0.065 g) was 
added. The mixture was stirred at r.t. overnight, then it was taken up with AcOEt (30 mL) 

40 and washed with water (4x5 mL) and brine (2x5 mL). The organic layer was dried, 
concentrated in vacuo and the residue was purified by flash chromatography (CH/AcOEt 
7/3) to give: 

intermediate 33a (0.053 g) as a white foam; 
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intermediate 33b (0.058 g) as a white foam. 
Intermediate 33a 

T.l.c.: CH/AcOEt 6:4, Rf=0.4 (detection with ninhydrine). 
MS (ES/+): m/z= 645 [M+Na]*. 
5 intermediate 33b 

T.l.c: CH/AcOEt 6:4, Rf=0.35 (detection with ninhydrine). 
MS (ES/+): m/z= 645 [M+Na] + . 

Intermediate 34 

10 1.1-dimethvlethvl 4-r3>ri(1S)-1-r3,5-bis(trifluoromethvnphenvnethvll(methvl)amino1- 
1-f4-fluorophenvl)-3-oxopropvn-4-fluoro-1-piperidinecarboxviate (34a) 
(diastereoisomer 1)and1.1-dimethvlethvl 443-rff1S)-1-r3.S> 

bisftrifluoromethvl)phenvnethvl>(methv»amlno1-1-(4-fluorophenvl)-3K>xopropvl1-4' 
fluoro-1-piperidinecarboxvlate (34b) (diastereoisomer 2) PIPEA (0.08 mL) and O- 

15 (benzotriazoM-ylJ-N.N^'NMetramethyluronium tetrafluoroborate (0.092 g) were added to 
a solution of intermediate 22 (0.08 g) in anhydrous DMF (4 mL) under a Nitrogen 
atmosphere. After stirring for 20 minutes, [1-(S)-(3 f 5-bis-trifluoromethyl-phenyl)-ethyl]- 
methyl-amine (0.065 g) was added. The mixture was stirred at r.t. overnight, then it was 
taken up with AcOEt (30 mL) and washed with water (4x5 mL) and brine (2x5 mL). The 

20 organic layer was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt 7/3) to give: 
intermediate 34a (0.054 g) as a white foam; 
intermediate 34b (0.056 g) as a white foam. 
Intermediate 34a 

25 T.l.c: CH/AcOEt 6:4, Rf=0.4 (detection with ninhydrine). 
MS (ES/+): m/z= 645 [M+Na]*. 
Intermediate 34b 

T.l.c: CH/AcOEt 6:4, Rf=0.35 (detection with ninhydrine). 
MS (ES/+): m/z= 645 [M+Na]\ 

30 

Intermediate 35 

1 .1 -dimethvlethvl 4-fluoro-4-r(4-fluorophenvl)carbonvlM -piperidinecarboxvlate 



35 A solution of Lithyum bis(trimethylsilyl)-amide 1M in THF (13.8 mL) was dropped into a 
solution of intermediate 10 (2.637 g) dissolved in anhydrous THF (170 mL) previously 
cooled to -78°C under a Nitrogen atmosphere. At the end of the addition the mixture was 
stirred for 15 min. and then allowed to warm to -10°C and stirred for 1.5 hours. Then the 
mixture was cooled to -40°C and N-Fluorobenzene-sulfonimide (3.53 g) dissolved in 

40 anhydrous THF (28 mL) was added. The mixture was allowed to warm to r.t. in 1.5 hours, 
then it was treated with ammonium chloride saturated solution. AcOEt was added, the 
organic layer was washed with brine, dried and concentrated in vacuo to a residue which 
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was purified by flash chromatography (from CH to CH/AcOEt 9:1) to give the tjt|e 

compound (2.15 q) as colourless oil??? 

T.l.c.: CH/AcOEt 9:1, Rf=0.29 (detection with ninhydrine). 

MS (ES/+): m/z=270 [M-tBut +H] + . 

5 

Intermediate 36 

1 .1 -dlmethvlethvl 4-K 1 E)-3-f ethvloxvM -f4-fluorophenv»-3-o xo-1 -oropen-1 -vll-4- 
fluoro-1-piperidinecarboxvlate 

10 Triethylphosphono Acetate (5.2 mL) was dropped into a sospension of NaH (60% in 
mineral oil 1.05 g) in anhydrous THF (66 mL) previously cooled to 0°C under a Nitrogen 
atmosphere. At the end of the addition the mixture was allowed to warm to r.t. and stirred 
for 20 minutes. Then intermediate 35 (2.15 g) dissolved in anhydrous THF (66 mL) was 
added and the mixture was stirred at 70°. After 1 hour the mixture was allowed to reach 

15 r.t. and was treated with water and extracted with AcOEt. The organic layer was dried and 
concentrated in vacuo to a residue which was purified by silica cartridge (from CH/AcOEt 
9:1 to CH/AcOEt 8:2) to give the title compound (2.0 g) as a white solid.T.l.c: CH/AcOEt 
8:2, Rf=0.43 (detection with ninhydrine). 
MS (ES/+): m/z=418 [M+Na]*. 

20 Intermediate 37 

1.1 -dlmethvlethvl 4-f3-f ethvloxvl-1 -1 4-fluoro phen vn-3-oxopropvn-4-fluoro-1 - 

pioeridinecarboxvlate 

Pt02 (460 mg) was added to a solution of intermediate 36 (2.0 g) in anhydrous EtOH (180 
mL) under a Nitrogen atmosphere. The reaction mixture was stirred under Hydrogen 

25 atmosphere overnight. Then further Pt02 (500 mg) was added and the reaction mixture 
was stirred under Hydrogen atmosphere for 4 hours. It was filtered over a celte pad 
washing with AcOEt and concentrated in vacuo to a residue which was purified by flash 
chromatography (CH/AcOEt 8:2) to give the title compound (1 .8 g) as a yellow oil. 
T.I.C.: CH/AcOEt 8:2, Rf=0.33 (detection with ninhydrine). 

30 MS (ES/+): m/z=420 [M+Na]\ 

Intermediate 38 

1.1 -dlmethvlethvl 4-r3-rrf3.5-dibromophenvnmethvn(m ethvnamlnol-1-(4- 

fluorophenvl)-3«oxopropyl1-4-fluoro-1-plperldlnecarboxvlate 

35 DIPEA (704 jiL) and 0-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium tetrafluoroborate 
(563 mg) were added to a solution of intermediate 22 (500 mg) in anhydrous DMF (15 
mL) under a Nitrogen atmosphere. After stirring for 10 minutes, 1-(3,5-dibromophenyl)-Af- 
methylmethanamine (411 mg) was added. The mixture was stirred at r.t. overweekend. 
Then further DIPEA (188 nL), TBTU (151 mg) and after 10 min. 1-(3,5-dibromophenyl)-A/- 

40 methylmethanamine (112 mg) were added and the mixture was stirred for additional 3 
hours. It was diluted with water/ice and extracted with AcOEt. The organic layer was 
dried, concentrated in vacuo and the residue was purified by flash chromatography 
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(CH/AcOEt from 8:2 to 7:3) to give the title compound (765 mg) as a white foam.T.l.c: 
CH/AcOEt 6:4, Rf=0.42 (detection with ninhydrine). 
MS (ES/+): m/z=651 [M+Na] + . 

5 Intermediate 39 

l l 1-dlmethvlethvl4-ff2.4-dichloroDhenvlUhv droxv^methvl1-1-DiperidlnecarboxYlate 

A solution of 2,4-dichloroiodobenzene (2.23 mL) in anhydrous Et20 (8 mL) was dropped 
into a suspension of magnesium turning (0.395 g) and few crystals of iodine in anhydrous 

10 Et20 (8 mL) under a Nitrogen atmosphere. The mixture was refluxed for 30 minutes, then 
it was allowed to cool to r.t. then cooled to 0°C and a mixture of intermediate 3 (1.3 g) in 
anhydrous Et20 (8 mL) was added dropwise. At the end of the addition the mixture was 
allowed to warm to r.t. and stirred at 23X for 30 minutes. The mixture was quenched with 
ammonium chloride saturated solution, stirred for 10 minutes then extracted with DCM (3 

15 x 50 mL). The combined organic extracts were concentrated in vacuo. The residue was 
purified by flash chromatography (CH/AcOEt from 95:5 to 8:2) to give the title compound 
(0.9 g) as a white foam. 
T.I.C.: CH/AcOEt 75:25, Rf=0.35 
MS (ES/+): m/z=360 [M+H]*. 

20 

Intermediate 40 

1.1^imethvlethvl4-rf2.4-dichlorophenvl>carbonviM -DiPerldinecarboxvlate 

A solution of mixture of intermediate 39 (0.67 g) was dissolved in anhydrous DCM (1 1 mL) 
25 and treated portionwise with Dess Martin periodinane (0.79 g) under a Nitrogen 
atmosphere. The brown solution was stirred at r.t. for 1.5 hours, then the solution was 
diluted with DCM (30 mL) and poured into a saturated sodium hydrogen carbonate 
solution (50 mL) containing sodium thiosulphate (2.5 g). The mixture was stirred for 30 
minutes, then the phases were separated. The organic layer was washed with a saturated 
30 sodium hydrogen carbonate solution. The organic layer was dried and concentrated in 
vacuo to a residue which was purified by flash chromatography (CH/AcOEt (95:5 to 75:15) 
to give the title compound (0.47 g) as a colourless oil. 
T.l.c.: CH/AcOEt 7:3, Rf=0.53 (detection with ninhydrine). 
MS (ES/+): m/z=358 [M+H]\ 

35 

Intermediate 41 

1 .1 -dimethvlethvl 4-f ( 2.4-dichlorophenvHcarbon vl1-4-fluoro-1 -ptoeridlnecarboxvlate 

40 A solution of Lithyum bis(trimethylsilyl)-amide 1M in THF (5.1 mL) was dropped into a 
solution of intermediate 40 (1.14 g) dissolved in anhydrous THF (64 mL) previously cooled 
to -78X under a Nitrogen atmosphere. After 15 min. the mixture was allowed to warm to - 
10°C and stirred for 1.5 hours. The mixture was cooled to -40°C and N-Fluorobenzene- 

35 



WO 2004/005255 



PCT/EP2003/007126 



sulfonimide (1.31 g) dissolved in anhydrous THF (11 mL) was added. The mixture was 
allowed to stir to r.t. for 1 .5 hours and then treated with ammonium chloride saturated 
solution. AcOEt was added, the organic layer was washed with brine, dried and 
concentrated in vacuo to a residue which was purified by flash chromatography (from CH 
5 to CH/AcOEt 9: 1 ) to give the titte remoound (985 mg). 
T.I.C.: CH/AcOEt 7:3, Rf=0.58 (detection with ninhydrine). 
MS (ES/+): m/z=398 [M+NaJ*. 
Intermediate 42 

1 .1 -dlmeth vleth vl 4-M -(2.4-dichlorophenvn-3-(ethvloxv)-3-oxo-1 -propen-1 -vM-4- 
10 fluoro-1-piperidinecarboxvlate 

Triethylphosphono Acetate (2.1 mL) was dropped into a sospension of NaH (60% in 
mineral oil, 420 mg) in anhydrous THF (26 mL) previously cooled to 0°C under a Nitrogen 
atmosphere. At the end of the addition the mixture was allowed to warm to r.t. and stirred 

15 for 20 minutes. Then intermediate 41 (985 mg) dissolved in anhydrous THF (26 mL) was 
added and the mixture was stirred at 65°C for 1.5 hours and then at 70°C for an additional 
hour. The mixture was allowed to reach r.t.. treated with water and extracted with AcOEt. 
The organic layer was dried and concentrated in vacuo to a residue which was purified by 
silica cartridge (CH/AcOEt 9:1) to give the title compound (1.1 g) as a mixture of isomers 

20 E/Z 70:30. 

T.l.c.: CH/AcOEt 9:1, Rf=0.20 (detection with ninhydrine). 
MS (ES/+): m/z=468 [M+Na] + . 

Intermediate 43 

25 1 .1 -dlmethvleth vl 4-M -f 2.4-dichlorophenvH-3-f eth vloxv)-3-oxop ropvl1-4-fluoro-1 - 
plperidinecarboxvlate 

R02 (130 mg) was added to a solution of intermediate 42 (850 mg) in anhydrous EtOH 
(70 mL) under a Nitrogen atmosphere. The reaction mixture was stirred under Hydrogen 
atmosphere for 2 hours. Then further Pt02 (130 mg x 3) was added and the reaction 

30 mixture was stirred under Hydrogen atmosphere for 13 hours overall. It was filtered over a 
celte pad and concentrated in vacuo to a residue which was purified by flash 
chromatography (CH/AcOEt 8:2) to give the title compound (610 mg) as a yellow oil. 
T.l.c: CH/AcOEt 7:3, Rf=0.75 (detection with ninhydrine). 
MS (ES/+): m/z=470 [M+Na]*. 

35 Intermediate 44 

3-f2.4-dlchlorophenvtt-3-f 1 -ff(1 .1 -dimethvlethv1>oxv1carbonvft-4-fluoro-4- 
piperidinvDpropanolc acid 

A solution of lithium hydroxide monohydrate (285 mg) in water (4.5 mL) was added to a 
solution of intermediate 43 (610 mg) in MeOH (18.5 mL). The mixture was heated to 70°C 
40 for 1 hour, then it was allowed to cool to r.t, diluted with AcOEt/H 2 O t acidified to pH 4 with 
a pH3 buffer solution (citrate-hydrochloric acid buffer solution purchase from Fluka) and 
1N hydrochloric acid solution. The aqueous layer was extracted with further AcOEt (3 x 
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100 mL). The organic extract was dried and concentrated in vacuo to give the tffle 
compound (574 mg) as a white solid. 
MS (ES/-): m/z=41 8 [M-H]\ 

5 Intermediate 45 

11 -dimethvlethvl 4-r3-rf(1ffl-1-r3.5-bis(trifluoromethv l^phenvnethYft''»ethvnamino1- 

1-f2.4-dichlorophenvn-3-oxoDroPvl1-4-fluoro-1-p lDeridinecarboxvlate (45al 

(Diastereoisomer 1) 
and 

10 1 .1 -dimethvlethvl 4-f3-K( 1 .f3.5-bisftrifluorome thvl^phenvn«*thvmmethv»amino1- 

1-f2.4-dlchlorophenvl>-3-oxopropvl1-4-fluoro-1- piperidlnecarboxvlate (45bl 

/diastereoisomer 2) 

DIPEA (80 nL) and 0-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium tetrafluoroborate 
(100 mg) were added to a solution of intermediate 44 (95 mg) in anhydrous DMF (3 mL) 

15 under a Nitrogen atmosphere. After stirring for 10 minutes, {(1R)-1-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}methylamine (68 mg) was added. The mixture was stirred 
at r.t. overweekend, then it was diluted with water (5 mL) and extracted with AcOEt (10 
mL). The organic layer was dried, concentrated in vacuo and the residue was purified by 
flash chromatography (CH/AcOEt 8:2) to give: 

20 intermediate 45a (51 mg) as a white foam; 
intermediate 45b (57 mg) as a white foam 
Intermediate 45a 
T.I.C.: CH/AcOEt 8:2, Rf=0.54. 

NMR (d,-CDCI 3 ): 8 (ppm): 7.78 (s, 1H); 7.62 (s, 2H); 7.39 (s, 1H); 7.26 (d. 1H); 7.18 (dd. 
25 1H); 6.01 (q, 1H); 4.15 (dm, 1H); 4.02 (bm, 1H); 3.87 (bm, 1H); 3.05 (dd, 1H); 2.92 (bm. 

1H); 2.73 (dd, 1H); 2.65-2.75 (bm, 1H); 2.68 (s, 3H); 1.94 (bm. 1H); 1.68 (m, 1H); 1.62 (m, 

1H); 1.48 (m, 1H); 1.43 (s, 9H); 1.37 (d, 3H). 

Intermediate 45b 

T.l.c.: CH/AcOEt 8:2, Rf=0.45. 
30 MS (ES/+): m/z=695 [M+Na] + . 

Intermediate 46 

1 .1 -dimethvlethvl 4-f2-cvano-3-f ethvloxvl-1 44-fluoro -2-methvlphenvn-3-oxopropvn- 
4-fluoro-1 -plperidinecarboxvlate 

35 

A solution of 2-bromo,5-fluorotoluene (2.26 mL) in anhydrous Et20 (6.5 mL) was dropped 
into a suspension of magnesium turning (0.390 g) and few crystals of iodine in anhydrous 
Et20 (1.6 mL) under a Nitrogen atmosphere. The mixture refluxed for 30 minutes, then it 
was allowed to cool to r.t.. 2.0 ml of this solution were added drop-wise to intermediate 19 
40 (595 mg) in anhydrous Et20 (1 0 mL). At the end of the addition the mixture was stirred for 
2 hours at r.t.. The mixture was quenched with ammonium chloride saturated solution and 
extracted with AcOEt. The aqueous layer was extracted with further AcOEL The 
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combined organic extracts were dried and concentrated in vacuo to a residue which was 
purified by flash chromatography (CH/AcOEt 8:2) to give the title compound (400 mg). 
T.l.c.: CH/AcOEt 7:3, Rf=0.30 (detection with ninhydrine). 
MS (ES/+): m/z=459 [M+Na] + . 

5 

Intermediate 47 

1.1-dimethvlethvl 4-f 2-cvano-1 W4-fluoro-2-methvlPhenvnethvl1 -4-fluorO'1 - 

ptoeridinecarboxvlate 

10 

A mixture of intermediate 46 (165 mg), sodium chloride (9 mg) and water (15 uL) in 
anhydrous dimethylsulfoxide (2.5 mL) was heated to 160°C for 2 hours. The mixture was 
allowed to cool to r.t., diluted with AcOEt and washed with water and brine. The aqueous 
layer was extracted with further AcOEt (3 x 20 mL). The organic layer was dried and 
15 concentrated in vacuo. The residue was purified by flash chromatography (CH/AcOEt 
80:20) to give the title compound (102 mg) as a colourless oil. 
MS (ES/+): m/z= 387 [M+NaJ*. 

Intermediate 48 

20 3-f1-fr(1.1<Hmethvlethvnoxv1carbonvl>-4-fluoro-4-plperid inv»-3-f4-fluoro-2- 
methvlphenvllpropanoic acid 

A 3M potassium hydroxide solution (4.6 mL) was added to a solution of intermediate 47 
(99 mg) in abs. EtOH (4.6 mL). The mixture divided into two portions which were heated 
in microwave (300W, P=90p.s.i.) at 150°C for (10+10+10+5) minutes. Each solution was 

25 allowed to cool to r.t., diluted with AcOEt/H 2 O f acidified to pH 4/5 with a pH3 buffer 
solution (citrate-hydrochloric acid buffer solution purchase from Fluka) and 2N 
hydrochloric acid solution. The aqueous layer was extracted with further AcOEt. The 
organic extract was dried and concentrated in vacuo to give the title compound (58 mg) as 
a white solid. 

30 MS (ES/-): m/z=382 [M-1]\ 

Intermediate 49 

1 .1 -dlmethvlethvl 4-f3-K(1 WM^3.54>ls(trffluoromethvnphenvl1ethvM methvnamlnol- 
1-(4-fluoro-2-methvlPhenvn-3-oxopropvn-4-fluoro-1-piperidlnecarboxv late (49a) 

35 fdlastereoisomer 1) 

1 .1 -dlmethvlethvl 4-f3-K( 1 -f3.5-blsftrmuoromethvnphenvl1ethvl>(me thvl>amlno1- 
1 -/4-fluoro-2-methvlDhenvh-3-oxopropvll-4-fluoro-1 -piperidinecarboxv late (49b) 
(diastereolsomer 2) 

40 

DIPEA (37 uL) and O^benzotriazoH-yO-N.N.N'N-tetramethyluronium tetrafluoroborate 
(57 mg) were added to a solution of intermediate 48 (53 mg) in anhydrous DMF (4 mL) 
under a Nitrogen atmosphere. After stirring for 15 minutes (1/?)-1-[3,5- 
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bis(trffluoromethyl)phenyl]-/V-methylethanamine (45 mg) was added. The mixture was 
stirred at r.t. overnight, then it was diluted with AcOEt (15 mL) and washed with water (3 x 
15 mL). The organic layer was dried, concentrated in vacuo and the residue was purified 
by flash chromatography (CH/AcOEt from 95:5 to 75:25) to give: 
5 intermediate 49a (23 mg) as colourless oil; 
intermediate 49b (36mg) as colourless oil. 
Intermediate 49a 

T.l.c.: CH/AcOEt 1:1, Rf=0.80 (detection with ninhydrine). 
MS (ES/+): m/z=659 [M+Na] + . 561 [M-tBu-F+H]*, 517 [M-BOC-F+H]*. 
10 Intermediate 49b 

T.l.c: CH/AcOEt 1:1, Rf=0.64 (detection with ninhydrine). 

MS (ES/+): m/z=659 [M+Na]*. 561 [M-tBu-F+H]*. 517 [M-BOC-F+H]*. 

Intermediate 50 

15 1 .1 -dlmethvlethvl 4-f3-fK 3.5-dibromoDhenvl^methvl1(m ethvnaminoM -(4-ffluoro-2- 
methvlphenvn-3-oxopropvn-4-fluoro-1-Diperidi necarboxvlate 



DIPEA (74 jiL) and 0-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium tetrafluoroborate 
20 (58 mg) were added to a solution of intermediate 48 (53 mg) in anhydrous DMF (3 mL) 
under a Nitrogen atmosphere. After stirring for 15 minutes intermediate [(3,5- 
dibromophenyt)methyl]methylamine (52 mg) was added. The mixture was stirred at r.t 
overnight, then it was diluted with AcOEt (15 mL) and washed with water (4x15 mL). The 
organic layer was dried, concentrated in vacuo and the residue was purified by flash 
25 chromatography (CH/AcOEt from 95:5 to 75:25) to give the title compound (38 mg) as a 
colourless oil. 

T.I.C.: CH/AcOEt 1:1, Rf=0.37 (detection with ninhydrine). 
Intermediate 51 

30 1 .1 -dimethvlethvl 4-r(3.4-dichlorophenvncarbonvl1-1 -p iperidinecarboxvlateA solution 
of 4-bromo-1,2-dichlorobenzene (2.44 mL) in anhydrous THF (2.5 mL) was dropped into a 
suspension of magnesium turning (0.444 mg) and few crystals of iodine in anhydrous THF 
(2.5 mL) under a Nitrogen atmosphere. The mixture was refluxed for 30 minutes and then 
cooled to 0*C. A solution of intermediate 3 (1.5 g) in anhydrous THF (5.0 mL) was 

35 dropped into the reaction mixture at 0°C under a Nitrogen atmosphere while stirring. At 
the end of the addition the mixture was allowed to warm to r.t. and stirred at 23°C for 45 
minutes. The mixture was diluted with DCM (20 mL), washed with a saturated ammonium 
chloride solution (3x5 mL). The organic layer was dried and concentrated in vacuo to 
give 1 , 1 -dimethylethyl 4-[(3,4-dichlorophenyl)(hydroxy)methyl]-1 -piperidinecarboxylate 

40 (1.43g) 

T.I.C.: CH/AcOEt 75:25. Rf=0.23). 

This material was dissolved in anhydrous DCM (23 mL) and treated portion-wise with 
Dess Martin periodinane (1.67 g) under a Nitrogen atmosphere. The brown solution was 
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stirred at r.t. for 1.5 hours, then the solution was diluted with DCM (40 mL) and poured 
into a 5% solution of sodium thiosulphate in saturated sodium hydrogen solution (100 
mL). The mixture was stirred for 30 minutes, then the phases were separated and the 
aqueous phase washed with DCM (2x10 mL). The collected organic layers were dried 
5 and concentrated in vacuo to give the title compound (1 .41 g) as a white solid. 
T.l.c.: CH/AcOEt 75:25, Rf=0.32 (detection with ninhydrine). 

Intermediate 52 

1 ,1 -dimethylethyl 4-[(3,4^ichlorophenyl)carbonyl]-4-fluoro-1 -piperidinecarboxylate 

10 Lithium bis(trimethylsilyl)amide (1M in THF - 6.30 mL) was added drop-wise to a stirred 
solution of intermediate 51 (1.41 g) in anhydrous THF (72 mL) previously cooled to -78°C 
under a Nitrogen atmosphere. After stirring at -78°C for 15 minutes and then at -10°C for 
1 .5 hours, the mixture was cooled to -40°C and a solution of N-fluorobenzenesulfonimide 
(1.614 g) in anhydrous THF (15 mL) added drop-wise. The mixture was stirred at -40°C 

15 for 30 minutes, then allowed to reach r.t. and stirred at 23°C for 75 minutes. The mixture, 
cooled to 0°C, was diluted AcOEt, washed with a saturated ammonium chloride solution, 
the aqueous phase extracted with AcOEt and the collected organic phases dried and 
concentrated in vacuo. The residue was purified by flash chromatography (CH, CH/AcOEt 
from 95:5 to 80:20) to give the title compound (1 .09 g) as a white solid. 

20 T.l.c.: CH/AcOEt 75:25, Rf=0.52 (detection with ninhydrine). 
MS (ES/+): m/z=396 [M+Na]*. 

Intermediate 53 

1 .1 -dimethvlethvl 4-H 1 £M -(3.4-dichlorophenvn-3-( ethv loxvl-3-oxo-1 -propen-1 -vll-4- 
25 fiuoro-1 -piperidinecarboxylate 

Triethylphosphonoacetate (2.37 mL) was added to a suspension of sodium hydride (60% 
suspension in mineral oil - 477.5 mg) in anhydrous THF (25 mL) previously cooled to 0°C 
under a Nitrogen atmosphere. The mixture was allowed to warm to r.t. and stirred at 23°C 
for 20 minutes. Then, a solution of intermediate 52 (1.123 g) in anhydrous THF (25 mL) 

30 was added drop-wise and the resulting solution was heated to reflux for 30 minutes. The 
solution was allowed to cool to r.t., diluted with AcOEt and water. The aqueous phase was 
extracted with AcOEt, the collected organic phases washed with brine, dried and 
concentrated in vacuo to a residue, which was purified by flash chromatography (CH, 
CH/AcOEt from 9:1 to 8:2) to give the title compound (1 .28 g) as a white solid. 

35 T.l.c: CH/AcOEt 9:1 , Rf=0.31 (detection with ninhydrine). 
MS (ES/+): m/z=368 [M+Naf. 

Intermediate 54 

1 .1 ■dimethvlethvl 441 ~(3-4-dlchtorophenvn-3-f ethvloxvl-3-oxopropvn-4-fluoro-1 - 
40 piperidinecarboxylate 

Pt02 (194 mg) was added to a solution of intermediate 53 (1.27 g) in abs. EtOH (100 mL) 
under a Nitrogen atmosphere. The reaction mixture was stirred under Hydrogen 
atmosphere (1 atm) for 2 hours. The reaction mixture was filtered over a celite pad 
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washing with MeOH and concentrated in vacuo to give the title compound (1.28 g) as a 
yellow oil. 

T.I.C.: CH/AcOEt 7:3, Rf=0.38 (detection with ninhydrine). 
MS (ES/+): m/z=470 [M+Na]*. 

5 

intermediate 55 

3-< 3.4-dichloroDhenvh-3-M ~fff1 .1 -d imethviethvl)oxv1ca rbonvll-4-fluoro-4- 
piperidinvQpropanoic acid 

A solution of lithium hydroxide monohydrate (597 mg) in water (8.5 mL) was added to a 
1 0 solution of intermediate 54 (1 .27 g) in MeOH (34 mL). The mixture was heated to 80°C for 
1 hour, then it was allowed to cool to r.t., diluted with water and concentrated to half 
volume. The residue was acidified with 3M hydrochloric acid solution and extracted with 
AcOEt. The organic layer was dried and concentrated in vacuo to give the title compound 
(1 .204 g) as a white foam. 
15 MS (ES/+): m/z=442 [M+Na]*. 

Intermediate 56 

1.1-dimethvlethvl 4-r3-rr(3.5-dibromophenvnmethvH(m ethvnaminoM-{3.4- 

dichlorophenvH-3-oxopropvll-4-fluoro-1- piperidinecarboxvlate 

20 

DIPEA (124 jiL) and 0-(benzotriazol-1-yl)-N,N,N'NMetramethyluronium tetrafluoroborate 
(99 mg) were added to a solution of intermediate 55 (100 mg) in anhydrous DMF (6 mL) 
under a Nitrogen atmosphere. After stirring for 15 minutes intermediate [(3,5- 
25 dibromophenyl)methyl]methylamine (90 mg) was added. The mixture was stirred at r.t. 
overnight, then it was diluted with AcOEt (20 mL) and washed with water (4 x 20 mL). The 
organic layer was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt from 95:5 to 75:25) to give the title compound (135 mg) as a 
colourless oil. 

30 T.l.c: CH/AcOEt 1:1, Rf=0.50 (detection with ninhydrine). 
MS (ES/+): m/z=704 [M+Na]*; 605, 607 [M-tBu-F+H]\ 

Intermediate 57 

1 1 -dlmethvlethvl 4-f3-f ff 3.5-bisf trifluoromethvnphenvllmethv M methvhaminol-l -(4- 
35 fluorophenvft-3-oxopropvi1-4-fluoro-1-plpe rIdinecarboxvlate 

DIPEA (0.430 mL) and 0-(benzotriazol-1-yl)-N,N,NW-tetramethyluronium 
tetrafluoroborate (339 mg) were added to a solution of intermediate 22 (300 mg) in 
anhydrous DMF (10 mL) under a Nitrogen atmosphere. After stirring for 10 minutes, {[3,5- 
40 bis(trifluoromethyl)phenyl]methyl}methylamine hydrochloride (286.1 mg) was added. The 
mixture was stirred at r.t. for 2 days, then it was diluted with water (10 mL) and extracted 
with AcOEt (20 mL). The organic layer was washed with brine (10 mL), dried, 

41 



WO 2004/005255 



PCT/EP2003/007126 



concentrated in vacuo and the residue was purified by flash chromatography (CH/AcOEt 
6:4) to give the title compound (440 mg) as a yellow oil. 
T.l.c.: CH/AcOEt 1:1, Rf=0.52 (detection with ninhydrine). 
MS (ES/+): m/z=609 [M+H]*. 

5 

Intermediate 58 

1 .1 -dimethvlethvt 4-f f4-chlorophenvn(hvdro xv1methvn-1 -plperidinecarboxylate 

A solution of 4-chlorobromobenzene (2.47 ml_) in anhydrous THF (5 mL) was dropped 
10 into a suspension of magnesium turning (0.304 g) and few crystals of iodine in anhydrous 
THF (5 mL) under a Nitrogen atmosphere. The mixture refluxed for 30 minutes, then it 
was allowed to cool to r.t. and a mixture of intermediate 3 (1 .0 g) in anhydrous THF (5 mL) 
was added drop-wise. At the end of the addition the mixture was allowed to warm to r.t. 
and stirred at 23°C for 45 minutes. The mixture was quenched with ammonium chloride 
15 saturated solution, stirred for 10 minutes then extracted with DCM (3 x 50 mL). The 
combined organic extracts were concentrated in vacuo. The residue was purified by flash 
chromatography (CH/AcOEt 95:5 to 8:2) to give the title compound (1.33 g) as a white 
foam. 

T.l.c: CH/AcOEt 75:25, Rf=0.31 
20 MS (ES/+): m/z=326 [M+H]*. 

Intermediate 59 

1 .1 -dimethvlethvl 4-H4-chlorophenvncarbonvlM -pip eridinecarboxvtate 

25 A solution of mixture of intermediate 58 (1 .33 g) dissolved in anhydrous DCM (25 ml) was 
treated portion-wise with Dess Martin periodinane (1.74 g) under a Nitrogen atmosphere. 
The brown solution was stirred at r.t. for 1 .5 hours, then the solution 
was diluted with DCM (50 mL) and poured into a saturated sodium hydrogen carbonate 
solution (50 mL) containing sodium thiosulphate (2.5 g). The mixture was stirred for 30 

30 minutes, then the phases were separated. The organic layer was washed with a saturated 
sodium hydrogen carbonate solution. The organic layer was dried and concentrated in 
vacuo to give the title compound (1 .1 8 g) as a white solid. 
T.l.c: CH/AcOEt 75:25, Rf=0.5 (detection with ninhydrine). 
MS (ES/+): m/z=324 [M+H] + . 

35 

Intermediate 60 

1 .1 -dimethvlethvl 4-r(4-clHorophenvncarbonvn-4-fluoro-1 -p lperidinecarboxvlate 

A solution of Lithyum bis(trimethylsilyl)-amide (1M in THF - 5.84 mL) was dropped into a 
40 solution of intermediate 59 (1 . 1 8 g) dissolved in anhydrous THF (67 mL) previously cooled 
to -78°C under a Nitrogen atmosphere. At the end of the addition the mixture was allowed 
to warm to 0°C and stirred for 1.5 hours. Then the mixture was cooled to -40'C and N- 
Fluorobenzene-sulfonimide (1.49 g) dissolved in anhydrous THF (14 mL) was added 
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dropwise. Then the mixture was allowed to stirr to r.t. in about 2 hours and it was treated 
with ammonium chloride saturated solution and extracted with AcOEt. The organic layer 
was dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (CH/AcOEt 95:5 to 75:15) to give the title compound (1.14 g). 
5 T.l.c.: CH/AcOEt 7:3, Rf=0.66 (detection with ninhydrine). 
MS (ES/+): m/z=286 [M-tBut+Hf. 

Intermediate 61 

1 .1 -dimethvleth vl 4-M A 4-chlorophenvn-3-(ethvloxv)-3-oxo-1 -p rooen-1 -vll-4-fluoro-l - 
10 ploeridinecarboxvlate 

Triethylphosphono Acetate (0.46 mL) was dropped into a sospension of NaH (60% in 
mineral oil, 0.093 g) in anhydrous THF (5 mL) previously cooled to 0°C under a Nitrogen 

15 atmosphere. At the end of the addition the mixture was allowed to warm to r.t. and stirred 
for 20 minutes. Then intermediate 60 (0.20 g) dissolved in anhydrous THF (5 mL) was 
added and the mixture was stirred at reflux temperature. After 1 hour the mixture was 
allowed to reach r.t. and was treated with water and extracted with Et20. The organic 
layer was dried and concentrated in vacuo to a residue which was purified by flash 

20 chromatography (CH/AcOEt from 95:5 to 9:1) to give the title compound (0.21 g) as a 
mixture E/Z and as a white solid. 

T.l.c: CH/AcOEt 7:3, Rf=0.61 (detection with ninhydrine). 
MS (ES/+): m/z=412 [M+Hf ; 434 [M+Na]*. 

25 Intermediate 62 

1.1-dimethvlethvl 4-f1-(4-ch1orophenvn-3-fethvloxv> -3-oxopropvn-4-fluoro-1- 

piperidinecarboxvlate 

Pt0 2 (35 mg) was added to a solution of intermediate 61 (210 mg) in anhydrous EtOH (20 
30 mL) under an hydrogen pressure of 1 atmosphere for 3 hours. Then, the reaction mixture 
was filtered over a celite pad washing with MeOH and concentrated in vacuo to give the 
title compound (208 mg) as a colourless oil. 
T.l.c: CH/AcOEt 8:2, Rf=0.41 (detection with ninhydrine). 
MS (ES/+): m/z=414 [M+H] + . 

35 

Intermediate 63 

344^hloroDhenvn-3414r(1.1-dimethvlethvnoxv1car bonvl>-4-fluoro-4- 
piperldinvDpropanoic acid 

40 A solution of lithium hydroxide monohydrate (0.6 g) in water (8.5 mL) was added to a 
solution of intermediate 62 (1.19 g) in MeOH (34 mL). The mixture was heated to 65°C for 
1 hour, then it was allowed to cool to r.t., acidified with 1M hydrochloric acid solution to pH 
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3 and extracted with DCM (3 X 100 mL). The organic layer was washed with water, dried 
and concentrated in vacuo to give the title compound (1 .06 g) as a white foam. 
MS (ES/+): m/z=408 [M+Na]\ 

Intermediate 64 

LLdimethvlethvl 4-{1-(4-chlorophenYl)-3-[K3 l 5- 

dibromophenvnmethvlVmethvnami noT-3-oxoproDvlV-4-fluoro-1- 
pjperidinecarboxvlate 

DIPEA (136 nL) and O-tbenzotriazoM-yO-N.N.N'NMetramethyluronium tetrafluoroborate 
(108 mg) were added to a solution of intermediate 63 (100 mg) in anhydrous DMF (3 mL) 
under a Nitrogen atmosphere. After stirring for 15 minutes intermediate [(3,5- 
dibromophenyl)methyl]methylamine (98 mg) was added. The mixture was stirred at r.t. 
overnight, then it was diluted with AcOEt (15 mL) and washed with water (4x15 mL). The 
organic layer was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt from 95:5 to 75:25) to give the title compound (120 mg) as a 
colourless oil. 

T.I.C.: CH/AcOEt 1:1, Rf=0.64 (detection with ninhydrine). 
MS (ES/+): m/z= 645 [M +H]\ 

Intermediate 65 

1-f1.1-dimethvlethvl> 3-ethvi 1 .3-pip eridinedicarboxvlate 

TEA (10.4 ml) and a solution of di-fe/f-butyl-dicarbonate (6 g) in anhydrous DCM (10 mL) 
was added to a solution of ethyl 3-piperidinecarboxylate (3.9 mL) in anhydrous DCM (50 
mL) under a Nitrogen atmosphere. The solution was stirred at r.t. for 4 hours, then it was 
washed with brine, dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt 9:1 ) to give the title compound (5.92 g) as a pale yellow oil. 
T.l.c.: CH/AcOEt 7:3, Rf=0.67 (detection with ninhydrine). 

Intermediate 66 

1 .1 -dimethvlethvl 3-f ormvl-1 -pjperldinecar boxvlate 

Diisobutylaluminium hydride (1M in toluene - 48.7 mL) was dropped into a solution of 
intermediate 65 (5.70 g) in anhydrous toluene (75 mL) previously cooled to -78°C under a 
Nitrogen atmosphere. The solution was stirred at -78°C for 2 hours, then it was quenched 
with a 10% sodium hydroxide solution (16 mL) at -78°C. The mixture was allowed to warm 
to r.t. and the layers were separated. The organic layer was washed with a 10% sodium 
hydroxide solution and brine, dried, concentrated in vacuo and the residue was purified by 
flash chromatography (CH/AcOEt 9:1) to give the title compound (5 g) as colourless oil. 
T.l.c: CH/AcOEt 7:3, Rf=0.35 (detection with ninhydrine). 
MS (ES/+): m/z=236 [M+Na]*. 

Intermediate 67a and 67b 
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1.1-dimethvlethvl 3-r(4-fluoroDhenvl)(hvdroxv)methvlM>piperidinecarb oxvtate (67a) 
(diastereoisomer A) and 

1.1-dimethvlethvl 3-r(4>fluorophenvnfhvdroxv)methvIM-Diperidi necarboxvlate 
(67b) (diastereoisomer B) 

5 A solution of intermediate 66 (2.5 g) in anhydrous Et20 (50 mL) was dropped into a 
solution of 4-fluorophenyl magnesium bromide (1M in THF - 35 mL) in anhydrous Et20 
(35 mL) previously cooled to 0°C under a Nitrogen atmosphere. At the end of the addition 
the mixture was allowed to warm to r.t. and stirred at 23°C for 30 minutes. The mixture 
was quenched with a saturated ammonium chloride solution (50 mL). The aqueous layer 

1 0 was further extracted with AcOEt The combined organic extracts were washed with brine, 
dried and concentrated in vacuo to a residue which was purified by flash chromatography 
(CH/AcOEt from 9:1 to 7:3) to give a mixture of the title compounds as a yellow oil (2.5 g). 
Samples of few milligrams of single isomers from purification were characterised: 
Intermediate 67a: 

1 5 T.l.c.: CH/AcOEt 7:3, Rf=0.3 

NMR (de-DMSO): 6 (ppm): 7.31 (dd, 2H); 7.12 (t, 2H); 5.29 (d, 1H); 4.25 (t, 1H); 4.05 (mb, 
1H); 3.82 (d, 1H); 2.5 (m, 1H); 1.51-1.18 (m, 6H); 1.34 (s, 9H). 
MS (ES/+): m/z=310 [M+H]*. 
Intermediate 67b: 

20 T.l.c: CH/AcOEt 7:3, Rf= 0.28 (detection with ninhydrine). 

NMR (d 6 -DMSO): 8 (ppm): 7.30 (dd f 2H); 7.13 (t, 2H); 5.27 (d, 1H); 4.28 (sb, 1H); 3.53 
(mb, 1H); 3.77 (d, 1H); 2.60 (t, 1H); 1.85 (sb, 1H); 1.61-1.22 (m, 5H); 1.29 (s, 9H). 
MS (ES/+): m/z=310 [M+H] + . 

25 Intermediate 68 

1 .1 -dimethvlethvl 3-r(4-fluorophenvl)carbonvll-1 -piperidinecarboxvlate 

A solution of mixture of intermediate 67a and 67b (0.1 g) was dissolved in anhydrous 
DCM (2 mL) and treated portion-wise with Dess Martin periodinane (0.14 g) under a 

30 Nitrogen atmosphere. The brown solution was stirred at r.t. for 3 hours, then the solution 
was diluted with DCM (5 mL) and poured into a saturated sodium hydrogen carbonate 
solution (7 mL) containing sodium thiosulphate (0.35 g). The mixture was stirred for 30 
minutes, then the phases were separated. The organic layer was washed with a saturated 
sodium hydrogen carbonate solution. The organic layer was dried and concentrated in 

35 vacuo to a residue which was purified by flash chromatography (CH/AcOEt from 9:1 to 
8:2) to give the title compound (0.073 g) as a white solid. 
T.l.c: CH/AcOEt 7:3, Rf=0.5 (detection with ninhydrine). 

NMR (d 6 -DMSO): 6 (ppm) 8.02 (dd, 2H); 7.16 (t, 2H); 4.27 (sb, 1H); 4.11 (db, 1H); 3.37 (t, 
1H); 2.94 (sb, 1H); 2.77 (t, 1H); 2.03 (d, 1H); 1.78 (m, 1H); 1.71 (dd, 1H); 1.6 (m, 1H); 
40 1.48 (s,9H). 

MS (ES/+): m/z=308 [M+H]*. 

Intermediate 69 



45 



WO 2004/005255 PCT7EP2003/007126 

i ,1 -dimethvlethvl 3-fluoro-3-r(4-fluorophenv ncarbonvl1-1 -pioeridinecarboxylate 

A solution of Lithyum bis(trimethylsilyl)-amide (1M in THF - 2.6 mL) was dropped into a 
solution of intermediate 68 (0.5 g) dissolved in anhydrous THF (30 mL) previously cooled 
5 to -78°C under a Nitrogen atmosphere. At the end of the addition the mixture was allowed 
to warm to -10°C and stirred for 1 hour. Then the mixture was cooled to -40°C and N- 
Fluorobenzene-sulfonimide (0.668 g) dissolved in anhydrous THF (6 mL) was added. The 
mixture was stirred for 1 hour then further N-Fluorobenzene-sulfonimide (0.050 g) was 
added and the mixture was allowed to stirr to r.t. then it was treated with ammonium 
10 chloride saturated solution (50 mL). The mixture was stirred at r.t. for 10 minutes, then a 
white precipitated was formed. The precipitate was filtered off and the mixture was 
extracted with AcOEt. The organic layer was dried and concentrated in vacuo to a residue 
which was purified by flash chromatography (CH/AcOEt 9:1) to give the title compound 
(0.38 g). 

15 T.l.c.: CH/AcOEt 7:3, Rf=0.6 (detection with ninhydrine). 

NMR (CDCI3): 8 (ppm) 8.15 (t, 2H); 7.14 (t, 2H); 4.35 (m, 2H); 3.35 (m, 1H); 2.85 (s. 1H); 
2.1 (m, 3H); 1.68 (d, 1H); 1.48 (s, 9H). 
MS (ES/+): m/z=326 [M+H]*. 

20 Intermediate 70 

1 .1 -dimethvlethvl 3-f 3-f ethvloxvM -( 4-f1uo roDhenv»-3-oxo-1 -propen-1 -vll-3-fluoro-1 - 

plperidinecarboxvlate 



25 Triethylphosphono Acetate (0.93 mL) was dropped into a sospension of NaH (60% in 
mineral oil, 0.112 g) in anhydrous THF (10 mL) previously cooled to 0°C under a Nitrogen 
atmosphere. At the end of the addition the mixture was allowed to warm to r.t. and stirred 
for 20 minutes. Then intermediate 69 (0.38 g) dissolved in anhydrous THF (10 mL) was 
added and the mixture was stirred at reflux temperature. After 2 hours the mixture was 

30 allowed to reach r.t. and was treated with water and extracted with Et20. The organic 
layer was dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (CH/AcOEt (9:1) to give the title compound (0.45 g) as a yellow oil. 
T.l.c: CH/AcOEt 8:2, Rf=0.42 (detection with ninhydrine). 

NMR (CD30D): 6 (ppm) 7.13 (m, 4H); 6.33 (s, 1H); 4.14 (t. 1H); 3.98 (d, 1H); 3.93 (q, 
35 2H); 3.07 (dd, 1 H); 2.72 (t, 1 H); 2.05-1 .75 (m, 3H); 1 .56 (m. 1 H); 1 .43 (s, 9H); 1 .01 (t, 3H). 
MS (ES/+): m/z=396 [M+H] + . 

Intermediate 71 

1.1 -dimethvlethvl -3-f3-f ethvloxvl-1 -f 4-fluo rophenvn-3-oxopropvltdene1-1 - 

40 plperidinecarboxvlate (71a) and 

1.1 -dimethvlethvl -3-ri-f4-fluorophenvn-3-fmethv1ox v1-3-oxoproPvHdenel-1- 

plperldlnecarboxvlate (71b) 
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Magnesium turnings (12 mg) were added to a solution of intermediate 70 (38 mg) in 
anhydrous MeOH (1 mL) under a Nitrogen atmosphere with a low heating until hydrogen 
evolution is observed. The reaction mixture was stirred at r.t. overnight, then water (2 mL) 
and ammonium chloride saturated solution were added and the mixture was extracted 
5 with AcOEt. The organic phase was dried and concentrated in vacuo to give a mixture of 
title compounds (33 mg) as a colourless oil. 
Intermediate 71a: 
MS (ES/+): m/z=400 [M+Na] + . 
Intermediate 71b: 
1 0 MS (ES/+): m/z=386 [M+Na]\ 



Intermediate 72 

3-H -I 1(1 .1 -dlmethvlethvnoxv1carbonvll-3-piperidinvlidene)-3-(4- 
fluorophenvQpropanoic acid 

15 

A solution of lithium hydroxide monohydrate (17 mg) in water (0.25 mL) was added to a 
solution of intermediate 71a and 71b (33 mg) in MeOH (1.0 mL). The mixture was heated 
to 65°C for 1 hour, then it was allowed to cool to r.t, acidified to ph=3 with 1M 
20 hydrochloric acid solution and extracted with AcOEt. The organic layer was washed with 
water, dried and concentrated in vacuo to give the title compound (30 mg) as a yellow oil. 
T.l.c.: CH/AcOEt 1:1, Rf 0.18 (detection with ninhydrine). 
MS (ES/-): m/z=348 [M-HV. 



25 Intermediate 73 

1 .1 -dimethvlethvl 3-f3-K r3.5-bls(trifluoromethvl)phenvl1methvll ( methvnaminol-1 -(4- 
fluorophenvn-3-oxopropvlidene1-1-p|perldinecarboxvlate (7 3al (isomer 1) 

1.1 -dimethvlethvl 3-f3-Kf3.5-bls(trifluoromethvnphen vl1methv»(methvnamlnoM-f4- 
30 fluorophenvn-3-oxopropviidene1-1-piperidinecarboxvlate (73b) (Isomer 2) 

DIPEA (0.044 mL) and ©-(benzotriazoM-yO-N.N.N'N'-tetramethyluronium 

tetrafluoroborate (0.034 g) were added to a solution of intermediate 72 (0.03 g) in 

anhydrous DMF (4 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, (3,5- 

bis-trifluoromethyl-benzyl)-methylamine hydrochloride (0.028 g) was added. The mixture 
35 was stirred at r.t. overnight, then it was diluted with AcOEt and washed with cold water. 

The organic layer was dried, concentrated in vacuo to a residue that was purified by flash 

chromatography (CH/AcOEt 9:1 ) to give: 

intermediate 73a (8 mg) as yellow oil; 

intermediate 73b (14 mg) as yellow oil. 
40 Intermediate 73a 

T.l.c: CH/AcOEt 1:1, Rf=0.7. 

NMR (CDCI3): 5 (ppm) 7.78 (s, 1H); 7.61 (s, 2H); 7.1 1 (t, 2H); 6.98 (t, 2H); 4.60 (s, 2H); 
4.13 (s. 2H); 3.61 (s, 2H); 3.49 (s. 2H); 2.90 (s, 3H); 2.20 (t. 2H); 1.5 (m. 2H); 1.48 (s. 9H). 
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MS (ES/+): m/z=589 [M+Hl*. 
intermediate 73b 

T.l.c: CH/AcOEt 1:1, Rf=0.4. 

NMR (CDCI3): 6 (ppm) 7.79 (s. 1H); 7.60 (s. 2H); 7.13 (t, 2H); 6.99 (t, 2H); 4.60 (s, 2H); 
5 3.87 (s, 2H); 3.51 (m, 4H); 2.85 (s, 3H); 2.46 (t, 2H); 1 .73 (sb, 2H); 1 .28 (db. 9H). 
MS (ES/+): m/z=589 [M+H]*. 

Intermediate 74 

1 .1-dlmethvlethvl 3-formvl-1-pvrrolidinecarboxvlate 

10 

Dimethylsulfoxide (0.106 mL) dissolved in anhydrous DCM (2 mL) was added to a 
solution of oxalyl chloride (0.065 mL) in anhydrous DCM (1 mL) previously cooled to - 
78°C under a Nitrogen atmosphere. The solution was stirred at -78°C for 15 minutes, 

15 then a solution of 1,1-dimethylethyl 3-(hydroxymethyl)-1-pyrrolidinecarboxylate (0.075 g) 
in anhydrous DCM (2 mL) was slowly added. The mixture was allow to warm to -30°C in 
2 hours, then TEA (0.312 mL) was added. The mixture was allowed to warm to r.L over 1 
hour, then it was diluted with DCM and washed with water. The organic layer was dried 
and concentrated in vacuo to a residue which was purified by flash chromatography 

20 (DCM/MeOH from 98:2 to 96:4) to give the title compound (0.065 g). 
T.l.c: DCM/MeOH 9:1, Rf=0.5. 
MS (ES/+): m/z=200 [M+H]*. 

Intermediate 75 

25 1 .1 -dimethvlethvl 3-rf4-fluorophenvlM hvdroxv)methvi1-1 -pv rrolidinecarboxvlate 

A solution of intermediate 74 (0.100 g) in anhydrous Et20 (2 mL) was dropped into a 
solution of 4-fluorophenyl magnesium bromide (1M in THF - 1.5 mL) in anhydrous Et20 
(1 mL) previously cooled to 0°C under a Nitrogen atmosphere. At the end of the addition 
the mixture was allowed to warm to r.t. and stirred at 23°C for 30 minutes. The mixture 

30 was quenched with a saturated ammonium chloride solution (1 mL). The aqueous layer 
was further extracted with AcOEt. The combined organic extracts were washed with brine, 
dried and concentrated in vacuo to give a residue which was purified by flash 
chromatography (DCM/MeOH 98:2) to give the title compound (0.162 g) as 
diastereomeric mixture. 

35 T.l.c: DCM/MeOH 9:1. Rf=0.65 

NMR (de-DMSO): 8 (ppm): 7.36 (m, 2H); 7.13 (t, 2H); 5.41 (dd, 1H); 4.41 (m, 1H); 3.3 (m, 
2H); 3.1 (m, 1H); 2.9 (m. 1H); 2.3 (m, 1H); 1.8 (m, 2H); 1.36 (d, 9H). 
MS (ES/+): m/z=296 [M+H]*. 

40 Intermediate 76 

1 .1 -dimethvlethvl 3-r(4-fiuorophenvl)carbonvn-1 -pvrrolidin ecarboxvlate 
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A solution of mixture of intermediate 75 (0.160 g) was dissolved in anhydrous DCM (3 mL) 
and treated portion-wise with Dess Martin periodinane (0.232 g) under a Nitrogen 
atmosphere. The brown solution was stirred at r.t. for 3 hours, then the solution was 
diluted with DCM (5 mL) and poured into a saturated sodium hydrogen carbonate solution 
5 (7 mL) containing sodium thiosulphate (0.3 g). The mixture was stirred for 30 minutes, 
then the phases were separated. The organic layer was washed with a saturated sodium 
hydrogen carbonate solution. The organic layer was dried and concentrated in vacuo to a 
residue which was purified by flash chromatography (DCM/MeOH (98:2) to give the titte 
compound (0.100 g) as a white solid. 
10 NMR (de-DMSO): 6 (ppm) 8.09 (dd, 2H); 7.37 (t, 2H); 4.17 (m, 1H); 3.52 (dd, 1H); 3.42 
(dd, 1H); 2.5 (mb, 2H); 2.16 (m, 1H); 1.95 (m, 1H); 1.39 (s. 9H). 
MS (ES/+): m/z=294 [M+H]*. 

Intermediate 77 

15 1 .1 -dimethvlethvl 3-fluoro-3-f( 4-fluorophenvncarbonvl1-1 -pvrrolidinecarboxvlate 

A solution of Lithyum bis(trimethylsilyl)-amide (1M in THF - 0.287 mL) was dropped into a 
solution of intermediate 76 (0.056 g) dissolved in anhydrous THF (3 mL) previously cooled 
to -78°C under a Nitrogen atmosphere. At the end of the addition the mixture was allowed 

20 to warm to 0°C and stirred for 1.5 hours. Then the mixture was cooled to -40°C and N- 
Fluorobenzene-sulfonimide (0.072 g) dissolved in anhydrous THF (0.6 mL) was added. 
Then the mixture was allowed to stirr to r.t. in about 3.5 hours and it was treated with 
ammonium chloride saturated solution and extracted with AcOEt. The organic layer was 
dried and concentrated in vacuo to a residue which was purified by flash chromatography 

25 (CH/AcOEt from 9:1 to 7:3) to give the title compound (0.01 3 g) as a yellow oil. 
T.l.c.: CH/AcOEt 7:3, Rf=0.57 (detection with ninhydrine). 

NMR (de-DMSO, 60°C): 8 (ppm) 8.1-8.02 (m, 2H); 7.4-7.3 (t, 2H); 3.89 (s. 1H); 3.80 (s, 
1H); 3.66 (m, 1H); 3.40 (m, 1H); 2.6-2.4 (m, 2H); 1.4 (s, 9H). 
MS (ES/+): m/z=312 [M+H]*; 334 [M+Na]*. 

30 

Intermediate 78 

1.1 -dimethvlethvl 3-r3-fethvloxvU1-f4-fluoroDhenvn-3 -oxo-1-propen-1-vn-3-fluoro-1- 
pvrrolldinecarboxvlate 

Triethyl phosphonoacetate (0.135 mL) was dropped into a suspension of NaH (60% in 
35 mineral oil, 0.027 g) in anhydrous THF (2 mL) previously cooled to 0°C under a Nitrogen 
atmosphere. At the end of the addition the mixture was allowed to warm to r.t. and stirred 
for 20 minutes. Then intermediate 77 (0.05 g) dissolved in anhydrous THF (2 mL) was 
added and the mixture was stirred at reflux temperature. After 1 hours the mixture was 
allowed to reach r.t and was treated with water and extracted with Et20. The organic 
40 layer was dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (CH/AcOEt 9:1) to give the title compound (0.057 g) as a thick colourless 
oil. 

T.l.c: CH/AcOEt 9:1, Rf=0.23 (detection with ninhydrine). 
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MS (ES/+): m/z=382 [M+H] + . 
intermediate 79 

1.1 -dimethvlethvl -3-r3-(ethvloxv)-1 -(4-fluorophenvn-3-oxopropvlidene1-1 - 

pvrrolidinecarboxvlate 

Magnesium turnings (18 mg) were added to a solution of intermediate 78 (55 mg) in 
anhydrous MeOH (1 mL) under a Nitrogen atmosphere with a low heating until hydrogen 
evolution is observed. Then, the reaction mixture was stirred at r.t. overnight, then water 
(2 mL) and ammonium chloride solution were added and extracted with AcOEt. The 
organic phase was dried and concentrated in vacuo to give the title compound (50 mg) as 
a colourless oil. 
MS (ES/+): m/z=386 [M+Na]*. 

T.l.c.: CH/AcOEt 7:3, Rf=0.6(detection with ninhydrine). 
Intermediate 80 

3-(1-fr(1.1-dimethvlethvnoxv1carbonvl^3-Pvr roHdlnvlidene>-3-(4- 
fluorophenvnpropanoic acid 

Intermediate 79 (50 mg) was dissolved in MeOH (1 mL), treated with a solution of lithium 
hydroxide monohydrate (29 mg) in water (0.25 mL). The mixture was heated to 65°C for 1 
hour, then it was allowed to cool to r.t., acidified to pH 3 with 1M hydrochloric acid solution 
and extracted with AcOEt. The organic layer was washed with water, dried and 
concentrated in vacuo to give the title compound (40 mg) as a white foam. 
T.l.c: CH/AcOEt 1:1, Rf 0.18 (detection with ninhydrine). 
MS (ES/-): m/z=334 [M-H]\ 

Intermediate 81 

1 ,1 -dimethvlethvl (3£fc3J3Jj r3,5-blsftrifluoromethvnphenvnmethvl>(m ethvnamino1- 
1-f4>fluorophenvl)-3-oxopropvHdeneM-pyrrolldinecarboxvlate(81a) 

and1.1 -dimethvlethvl (3Z)-3>f3-f{r3,5> 

bls(trlfluoromethv»phenvnmethvlMmethvnamlnol-1-f4-fl uorophenvl>-3- 
oxopropvlidenel-1-pvrrolldlnecarboxvlate (81b) DIPEA (0.08 mL) and 0-(benzotriazol- 
l-yO-N.N.N'NMetramethyluronium tetrafluoroborate (0.062 g) were added to a solution of 
intermediate 80 (0.04 g) in anhydrous DMF (4 mL) under a Nitrogen atmosphere. After 
stirring for 20 minutes, (3,5-bis-trifluoromethyl-benzyl)-methyl-amine hydrochloride(0.039 
g) was added. The mixture was stirred at r.t. overnight, then it was taken up with AcOEt 
(30 mL) and washed with water (4x5 mL) and brine (2x5 mL). The organic layer was 
dried, concentrated in vacuo and the residue was purified by flash chromatography 
(CH/AcOEt 7/3) to give the title compounds: 
Intermediate 81a (0.023 g) as a white foam; 
Intermediate 81b (0.025 g) as a white foam. 
Intermediate 81a 

T.I.C.: CH/AcOEt 1:1. Rf=0.4 (detection with ninhydrine). 
MS (ES/+): m/z=597 [M+Na]* 
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Intermediate 81b 

T.l.c.: CH/AcOEt 1:1, Rf=0.2 (detection with ninhydrine). 
MS (ES/+): m/z=597 [M+Na] + 

5 Intermediate 82 

1.1-dimethvlethvl 4-r34ethvloxvM-(4-fluorophenvi)-3- oxoproDvlidene1-1- 

piperldinecarboxvlate 

Magnesium turnings (70 mg) were added to a solution of intermediate 36 (200 mg) in 
10 anhydrous Me OH (1 mL) under a Nitrogen atmosphere with a low heating until hydrogen 
evolution is observed. Then, the reaction mixture was stirred at r.t. for 6 h, then water (10 
ml mL) and ammonium chloride solution were added and extracted with AcOEt (2x 10 
mL). The organic phase was dried and concentrated in vacuo; the crude was purified by 
flash chromatography (CH/AcOEt 8:2) to give the title compound i 180 mg) of colourless 
15 oil. 

T.Lc: CH/AcOEt=7:3, Rf 0.64 (detection with ninhydrine). 
MS (ES/+): m/z=378 [M+H] + . 

Intermediate 83 

20 3-f 1 ~fff1 .1 -dlmethvlethvnoxv1carbonvll-4-piperidinvli dene)-3-(4- 
fluorophenvUpropanolc acid 



Intermediate 82 was dissolved in MeOH (5 mL), treated with a solution of Lithium 
25 hydroxide monohydrate (100 mg) in water (1 .25 mL). The mixture was heated to 70°C for 
2 hour, then it was allowed to cool to r.t., acidified to pH 3 with 1M Hydrochloric acid 
solution and extracted with AcOEt (2x15 mL). The organic layer was washed with water, 
dried and concentrated in vacuo to give the title compound (150 mg) as a white foam. 
T.l.c: CH/AcOEt 1:1, Rf 0.20 (detection with ninhydrine). 
30 MS (ES/+): m/z=350 [M+HJ*. 

intermediate 84 

1.1-dimethvlethvl 4-r3-rff1ffl-1-r3.5-bis(trifluoromethvl) phenvnethvnfmethvnamino1- 
1 -(4-fiuorophenvO-3-oxopropvHdene1-1 -pjperidinecarboxvtate 

35 DIPEA (0.023 mL) and ©-(benzotriazol-l-yO-N.N.N'N'-tetramethyluronium 
tetrafluoroborate (0.036 g) were added to a solution of intermediate 83 (0.03 g) in 
anhydrous DMF (2 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, {(1R)- 
1-[3,5-bis(trifluoromethyl)phenyl]ethyl}methylamine (0.021 g) was added. The mixture was 
stirred at r.t. overnight, then it was diluted with AcOEt and washed with water. The organic 

40 layer was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt from 8:2 to 7:3) to give the title compound (40.5 mg) as 
yellow oil. 

MS (ES/+): m/z=589 [M+H] + . 
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Intermediate 85 

11-dimethvlethvl 4-r3-r/f1S^-1-r3.5-bisrtrifluoromethvnphen vnethv»(methvl)amino1- 
1-f4-fluoroDhenv»-3-oxopropvlidenel-1-p iperidinecarboxvlate 

DIPEA (0.023 mL) and 0-(benzotriazol-1-yl)-N,N,NNMetramethyluronium 
tetrafluoroborate (0.036 g) were added to a solution of intermediate 83 (0.03 g) in 
anhydrous DMF (2 mL) under a Nitrogen atmosphere. After stirring for 20 minutes[1-(S>- 
(3,5-bis-trifluoromethyl-phenyl)-ehtyl]-methyl-amine (0.021 g) was added. The mixture 
was stirred at r.t. overnight, then it was diluted with AcOEt and washed with water. The 
organic layer was dried, concentrated in vacuo and the residue was purified by flash 
chromatography (CH/AcOEt from 8:2 to 7:3) to give the title compound (40 mg) as yellow 
oil. 

MS (ES/+): m/z=589 [M+H]*. 
Intermediate 86 

1.1-dlmethvlethvl 4-r3-rrf3.5-dlbromophen vl>methvn(methvhamino1-1-(4- 

fluorophenvh-3-oxopropylidenel-1-piperidinecarboxvlate 

DIPEA (0.046 mL) and ©-(benzotriazol-l-yO-N.N.N'NMetramethyluronium 
tetrafluoroborate (0.036 g) were added to a solution of intermediate 83 (0.03 g) in 
anhydrous DMF (2 mL) under a Nitrogen atmosphere. After stirring for 20 minutes(3,5-bis- 
bromo-benzyO-methylamine hydrochloride (0.025 g) was added. The mixture was stirred 
at r.t. overnight, then it was diluted with AcOEt and washed with water. The organic layer 
was dried, concentrated in vacuo and the residue was purified by flash chromatography 
(CH/AcOEt from 95:5 to 7:3) to give the title compound (44 mg) as yellow oil; 
MS (ES/+): m/z=609 [M+Hf. 

T.l.c.: CH:AcOEt=1:1 Rf 0.65 (detection with ninhydrine). 
Intermediate 87 

1 .1 -dimethvlethvl 4-f2-cvano-3-( ethvloxvl-1 -(4-f luoro-2-me thvlphenvn-3-oxopropyll- 
3.6-dlhvdro-1 ( 2Hl-pyridlnecarboxvlate 

A solution of 2-bromo,5-fluorotoluene (2.06 mL) in anhydrous Et20 (6.5 mL) was dropped 
into a suspension of magnesium turning (0.396 g) and few crystals of iodine in anhydrous 
Et20 (1.6 mL) under a Nitrogen atmosphere. The mixture refluxed for 30 minutes, then it 
was allowed to cool to r.t.. 3.1 ml of this solution were added dropwise to intermediate 19 
(665 mg) in anhydrous Et20 (10 mL). At the end of the addition the mixture was heated to 
reflux and stirred for 1 hour. The mixture was quenched with ammonium chloride 
saturated solution and extracted with AcOEt. The aqueous layer was extracted with 
further AcOEt. The combined organic extracts were dried and concentrated in vacuo to a 
residue which was purified by flash chromatography (CH/AcOEt from 9:1 to 8:2) to give 
the title compound (300 mg). 

Tic: CH/AcOEt 7:3, Rf=0.34 (detection with ninhydrine). 
MS (ES/+): m/z=439 [M+Naf. 
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Intermediate 88 

1 .1 -dimethvlethvl 4-f2-cvano-1 -(4-fluoro-2-methvlDhenvhet h vll-3.6-dihvdro-1 12H)- 
ovridinecarboxvlate 

5 

A mixture of intermediate 87 (300 mg), sodium chloride (14 mg) and water (28 nL) in 
anhydrous dimethylsulfoxide (3 mL) was heated to 160°C for 2 hours. The mixture was 
allowed to cool to r.t., diluted with AcOEt and washed with water and brine. The aqueous 
layer was extracted with further AcOEt (3 x 20 mL). The organic layer was dried and 
10 concentrated in vacuo. The residue was purified by silica cartridge (CH/AcOEt from 98/2 
to 80:20) to give the title compound (210 mg) as a colourless oil. 
MS (ES/+): m/z=367 [M+Na]*. 

Intermediate 89 

15 3-f1-frM.1-dimethvlethvnoxv1carbonv»-1.2.3.6-tetrahvdro -4-Dvridinvn-3-f4-fluoro-2- 
methvlphenvnpropanoic acid 
fGSK 232254A - VDLU/6207/62/2) 

A 3M potassium hydroxide solution (9 mL) was added to a solution of intermediate 88 
(210 mg) in abs. EtOH (9 mL). The mixture divided into three portions which were heated 

20 in microwave (300W, P=90p.s.i.) at 150°C for (10+10+10) minutes. Each solution was 
allowed to cool to r.t., diluted with AcOEt/H 2 0, acidified to pH 4/5 with a pH3 buffer 
solution (citrate-hydrochloric acid buffer solution purchase from Fluka) and 2N 
hydrochloric acid solution. The aqueous layer was extracted with further AcOEt (3 x 10 
mL). The organic extract was dried and concentrated in vacuo to give the title compound 

25 (154 mg) as a white solid. 

Tic: AcOEt, Rf=0.44 (detection with ninidrina). 

NMR (di-CDCI3): 5 (ppm) 7.06 (t, 1H); 6.87 (d, 2H); 5.50 (bs, 1H); 3.98-3.29 (m, 5H); 2.78 
(dd, 2H); 6.08 (q, 1H); 2.36 (s, 3H); 1.45 (s, 9H). 

30 Intermediate 90 

1.1 -dimethvlethvl 4-r3-rir3.5-bis(trifluoromethv»phenvi1methvl Mmethvnamlno1-1-(4- 
fluoro-2-methvlphenvl>-3-oxopropvn-3.6-dihvdro-1(2 H^-pvrldlnecarboxvlate 

35 DIPEA (65 ^L) and O-fbenzotriazol-l-yO-N.N.N'NMetramethyluronium tetrafluoroborate 
(52 mg) were added to a solution of Intermediate 89 (46 mg) in anhydrous DMF (4 mL) 
under a Nitrogen atmosphere. After stirring for 10 minutes, {[3,5- 
bis(trifluoromethyl)phenyllmethyl}methylamine hydrochloride (41 mg) was added. The 
mixture was stirred at r.t. overnight, then it was diluted with water (5 mL) and extracted 

40 with AcOEt (20 mL). The organic layer was dried, concentrated in vacuo and the residue 
was purified by flash chromatography (CH/AcOEt 7:3) to give the title compound (44 mg) 
as a white foam. 
T.I.C.: CH/AcOEt 6:4. Rf=0.41. 
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MS (ES/+): m/z=367 [M+Na]+. 
Intermediate 91 

1.1-dimethvlethvl 4-r3-K(1ffl-1-f3.5.bisftrifluoromethvl)p henvllethvl>(methvnamlno1- 
5 l44-fluoro-2-methvlphenY«^3-oxoDroDvn-3.6-dlhv dro-1(2^-pvridinecarfaoxylate 

(91a) fdiastereolsomer 1) 
and 

1 .1 -dimethvlethvl 4-f3-ff (1 ffl-1 -r3.5-bis(trifluorometh vl^phenvnethvl^methvnamlno1- 
1-f4-fluoro-2-methvlPhenv»-3-oxoproPvn-3 .6-dihvdro-1f2H>-pyrldinecarboxvlate 

10 (91 b) (dlastereoisomer 2) 

DIPEA (42 nL) and 0-(benzotriazol-1-yl)-N,N,NW-tetramethyluronium tetrafluoroborate 
(67 mg) were added to a solution of intermediate 89 (60 mg) in anhydrous DMF (4 mL) 
under a Nitrogen atmosphere. After stirring for 10 minutes, {(1R)-1-[3,5- 

15 bis(trifluoromethyl)phenyllethyl}methylamine (46.7 mg) was added. The mixture was 
stirred at r.t. overnight, then it was diluted with water (5 mL) and extracted with AcOEt (20 
mL). The organic layer was dried, concentrated in vacuo and the residue was purified by 
flash chromatography (CH/AcOEt 7:3) to give: 
intermediate 91a (25.5 mg ) as a white foam; 

20 intermediate 91b (20.2. mg) as a white foam. 
Intermediate 91a 
T.I.C.: CH/AcOEt7:3, Rf=0.73. 

NMR (dn-CDCra): 8 (ppm) 7.80 (s, 1H); 7.66 (s, 2H); 7.05 (dd, 1H); 6.87 (dd, 1H); 6.84 (d, 
1H); 6.08 (q, 1H); 5.39 (b, 1H); 4.21 (t. 1H); 3.92 (bs, 2H); 3.50 (dd, 1H); 3.31 (dd, 1H); 
25 2.84 (dd, 1H); 2.78 (dd, 1H); 2.61 (s, 3H); 2.40 (s, 3H); 2.01 (s, 2H); 1.45 (b, 9H); 1.41 (d. 
3H). 

Intermediate 91b 

T.l.c.: CH/AcOEt7:3, Rf=0.63. 

NMR (d^CDCIS): 6 (ppm) 7.73 (s, 1H); 7.50 (s, 2H); 6.98 (dd, 1H); 6.81 (dd, 1H); 6.80 (d, 
30 1H); 6.02 (q, 1H); 5.36 (b. 1H); 4.16 (t, 1H); 3.88 (bs, 2H); 3.44 (dd, 1H); 3.29 (dd, 1H); 
2.77 (dd, 1H); 2.61 (dd, 1H); 2.62 (s, 3H); 2.34 (s, 3H); 1.96 (b. 2H); 1.49 (d, 3H); 1.42 (s, 
9H). 

Intermediate 92 

35 1.1-dimethvlethvl 3.i3-iethvloxvM-f4-fluorophenvl)-3-oxopropvn-1- 

pvrroHdinecarboxvlate 

Pd/C (10%, 10 mg) was added to a solution of intermediate 78 (65 mg) in anhydrous 
EtOH (8 mL) under a hydrogen pressure of 3.5 atmospheres and reacted overnight. Then, 
40 the reaction mixture was filtered over a Celite pad washing with MeOH/DCM and 
concentrated in vacuo to give the title compound (45 mg) as a yellow oil: 
T.I.C.: CH/AcOEt 7:3, Rf=0.44. 
MS (ES/+): m/z=388 [M+Nal*. 
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Intermediate 93 

3-H4rM.1^imethvlethvnoxvlcarb^^ 
acid 

5 

Intermediate 92 (45 mg) was dissolved in MeOH (2 mL), treated with a solution of lithium 
hydroxide monohydrate (25 mg) in water (0.5 mL). The mixture was heated to 65°C for 1 
hour, then it was allowed to cool to r.t., acidified to pH 3 with 1M hydrochloric acid solution 
and extracted with AcOEt. The organic layer was washed with water, dried and 
10 concentrated in vacuo to give the title compound (44 mg) as a white foam. 
T.I.C.: CH/AcOEt 1:1, Rf 0.2 (detection with ninhydrine). 
MS (ES/-): m/z=336 [M-H]\ 



Intermediate 94 

15 1.1-dimethvlethvl 3-r3-rfr3,5-bis(trifluoromethvnphenvnm ethvl>(methvnaminoM>f4> 
fluoroDhenvn-3-oxopropvlM-Pvrrolldinecarboxvlate (94al (diastereo isomer A) 
1 ,1 -dimethvlethvl 3-r3-rir3.5-blsftriffluoromethvnphenvl1methvl> fmethvnaminoM 44- 
fluorophenvl)-3-oxopropvlM-Pvrrolldlnecarboxvlate (94b) (dia stereoisomer B) 
DIPEA (0.065 mL) and 0-(benzotriazol-1 -yl)-N,N ( N'N'-tetramethyluronium 

20 tetrafluoroborate (0.052 g) were added to a solution of intermediate 93 (0.044 g) in 
anhydrous DMF (4 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, {[3,5- 
bis(trifluoromethyl)phenyI]methyl)methylamine hydrochloride (0.045 g) was added. The 
mixture was stirred at r.t. overnight, then it was taken up with AcOEt (30 mL) and washed 
with water (4x5 mL) and brine (2x5 mL). The organic layer was dried, concentrated in 

25 vacuo and the residue was purified by flash chromatography (CH/AcOEt 8/2) to give: 
intermediate 94a (20 mg) as a white foam; 
intermediate 94b (20 mg) as a white foam. 
Intermediate 94a 

T.l.c.: CH/AcOEt 7:3, Rf=0.35 (detection with ninhydrine). 
30 MS (ES/+): m/z= 599 [M+Na]\ 
Intermediate 94b 

T.l.c: CH/AcOEt 7:3, Rf=0.28 (detection with ninhydrine). 
MS (ES/+): m/z= 599 [M+Naf. 

35 Intermediate 95 

1,1 -dimethvlethvl 3-f3-(ethvloxvM -(4-fluorophenvn-3 -oxopropvn-3-fluoro^1 - 

plperldlnecarboxvlate 

Pd/C (10%, 5 mg) was added to a solution of intermediate 70 (50 mg) in anhydrous EtOH 
40 (4 mL) under an hydrogen pressure of 1.5 atmosphere overnight. Then, the reaction 
mixture was filtered over a celite pad washing with MeOH/DCM and concentrated in 
vacuo to give the title compound (50 mg) as a yellow oil. 
T.l.c: CH/AcOEt 1:1, Rf=0.8 (detection with ninhydrine). 
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MS (ES/+): m/z=420 [M+Na] + . 
Intermediate 96 

3W1 4 U 1 .1 -dimethvlethvl>oxv1ftarbonvll-3-fluoro-3-p |peridinvl>-3-(4- 
5 fluorophenvUpropanoic acid 

A solution of lithium hydroxide monohydrate (26 mg) in water (0.4 mL) was added to a 
solution of intermediate 95 (50 mg) in MeOH (1.6 mL). The mixture was heated to 65°C 
for 1 hour, then it was allowed to cool to r.t., acidified with 1M hydrochloric acid solution 
and extracted with DCM. The organic layer was washed with water, dried and 
1 0 concentrated in vacuo to give the title compound (47 mg) as a yellow oil. 
T.l.c.: CH/AcOEt 1:1, Rf=0.4, Rf=0.2 (detection with ninhydrine). 
MS (ES/-): m/z=368 [M-HT- 

Intermediate 97 

15 1 .1 -dimethvlethvl 3-f 3-K r3.5-bls(trifluoromethvnphenvllm ethvlMmethvnamino1-1 -f4- 
ffluorophenvn-3-oxopropvl1-3-fluoro-1 -piperidlnecarb oxvlate (97al (dlastereoisomer 

1 .1 -dimethvlethvl 3-f3-rir3.5-bisftrifluoromethvnphenvl lmethvl>(methv»amino1-1-(4- 
20 fluorophenvn-3-oxopropvn-3-fluoro-1 -piper idinecarboxvlate (97b) (dla stereoisomer 

m 

DIPEA (0.067 mL) and 0-(benzotriazol-1-yl)-N,N,N'N'-tetramethyluronium 

tetrafluoroborate (0.053 g) were added to a solution of intermediate 96 (0.047 g) in 

anhydrous DMF (6 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, (3,5- 
25 bis-trifluoromethyl-benzyl)-methylamine hydrochloride (0.045 g) was added. The mixture 

was stirred at r.t. overnight, then it was diluted with AcOEt and washed with cold water. 

The organic layer was dried, concentrated in vacuo and the residue was purified by flash 

chromatography (CH/AcOEt from 9:1 to 6:4) to give: 

intermediate 97a (19 mg) as yellow oil; 
30 intermediate 97b (38 mg) as yellow oil. 

Intermediate 97a 

T.l.c: CH/AcOEt6:4, Rf=0.46 

MS (ES/+): m/z=609 [M+H]* 

Intermediate 97b 
35 T.l.c: CH/AcOEt 6:4, Rf=0.25 

MS (ES/+): m/z=609 [M+H]*. 

Intermediate 98 

1.1-dimethvlethv1-2-r(4-fluorophenvBfhvdroxv^methvn-4-morpholin ecarboxvlate 

40 A solution of 4-fluorophenyl magnesium bromide (1M in THF - 0.460 mL) in anhydrous 
Et20 (0.5 mL) was dropped into a solution of 1,1-dimethylethyl 2-formyl-4- 
morpholinecarboxylate (0.05 g) in anhydrous Et20 (1 mL) previously cooled to 0°C under 
a Nitrogen atmosphere. The mixture was allowed to warm to r.t. and stirred for 45 minutes 
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then treated with saturated ammonium chloride solution (1 mL). The mixture was stirred at 
r.t. for 30 minutes, then Et20 was added and the layers were separated. The aqueous 
layer was extracted with further Et20. The combined organic extracts were washed with a 
saturated sodium hydrogen carbonate and brine, then dried and concentrated in vacuo. 
5 The residue was purified by flash chromatography (DCM, DCM from 95:5 to 8:2) to give 
the title compound (0.044 g) as a white foam. 
T.l.c: CH2CI2/AcOEt 9:1, Rf=0.29. 

NMR (CDCI3): 5 (ppm) 7.30 (dd, 2H). 7.00 (t, 2H), 4.55 (d, 1H), 4.00 (d, 1H). 3.80 (bd, 
1H). 3.55 (m, 2H), 3.40 (m, 1H), 3.05-2.85 (m, 2H), 2.65 (bs, 1H), 1.45 (s, 9H). 

10 

Intermediate 99 

1 .1 -dimethvlethvl 2-»4-fluorophenvncarb onvn-4-morpholinecarboxvlate 

To a solution of intermediate 98 (200 mg) in anhydrous DCM (5 mL) Dess-Martin 
periodinane (272 mg) was added portionwise within 2 hours at r.t. under a Nitrogen 

15 atmosphere.The mixture was stirred at r.t. for 30 minutes, then a solution of Na 2 S 2 0 3 (5% 
in saturated aqueous solution of NaHCOg, 4ml) was added. After stirring for 1 hour the 
mixture was extracted with DCM, the combined organic extracts were washed with a 
saturated sodium hydrogen carbonate and brine then dried and concentrated in vacuo. 
The residue was purified by flash chromatography (from DCM, DCM from 95:5 to 9:1) to 

20 give the title compound (1 35 mg). 
T.Lc: CH2CI2/AcOEt 9:1 , Rf=0.65. 

NMR (CDCI3): 8 (ppm): 8.03 (dd. 2H), 7.13 (t, 2H), 4.65 (bd, 1H) , 4.20 (bs, 1H). 4.01 (m. 
1H), 3.89 (bd, 1H). 3.68 (m, 1H), 3.07 (m, 2H), 1.46 (s, 9H). 
MS (ES/+): m/z=332 [M+Na]\ 

25 Intermediate 100 

1 .1 -dimethvlethvl 2-H1 Zl-3-( ethvloxvM -(4-fluorophenvl) -3-oxo-1 -prooen-1 -vll-4- 
morpholinecarboxvlate (100a) 1 .1 -dimethvle thvl 2-H 1 a-3-fethvloxvM -(4- 
fluorophenvn-3-oxo-1 -prooen-l -vll-4-morpholtn ecarboxvlate f 1 00b) 
Triethylphosphonoacetate (350 *iL) was added to a suspension of sodium hydride (65% 

30 suspension in mineral oil - 65 mg) in anhydrous THF (5 mL) previously cooled to 0°C 
under a Nitrogen atmosphere. The mixture was allowed to warm to r.t. and stirred at 23°C 
for 20 minutes. Then, a solution of intermediate 99 (135 mg) in anhydrous THF (5 mL) 
was added and the resulting solution was heated to reflux for 1.5 hours. The solution was 
allowed to cool to r.t., diluted with water and extracted with Et20. The organic layer was 

35 washed with water and brine, dried and concentrated in vacuo to a residue, which was 
purified by flash chromatography (CH, CH/AcOEt from 95:5 to CH/AcOEt 9:1) to give: 
intermediate 99a (35 mg) as oil; 
intermediate 99b (51 mg) as oil. 
Intermediate 100a: 

40 T.l.c: CH/AcOEt 8:2, Rf=0.40. 

NMR (CDCI3): 5 (ppm): 7.42 (dd. 2H). 7.00 (t. 2H). 5.92 (s. 1H), 5.36 (dd. 1H). 4.20 (q, 
2H). 4.02 (d, 2H). 3.90 (dd. 1H). 4.05-3.75 (broad, 1H), 3.61 (m, 1H), 2.88 (m. 2H), 1.44 
(s. 9H). 1.30 (t, 3H). 
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MS (ES/+): m/z=402 [M+Na]\ 
Intermediate 100b: 

T.I.C.: CH/AcOEt8:2, Rf= 0.31. 

NMR (CDCI3): 8 (ppm): 7.13 (dd, 2H), 7.03 (t, 2H), 6.24 (d, 1H), 4.06 (d. 1H), 4.05-3.95 
5 (m. 1H), 3.98 (q, 2H). 3.90-3.75 (bs, 2H), 3.59 (m, 1H), 2.92 (m, 1H), 2.55 (m, 1H), 1.37 
(s, 9H), 1.08 (t, 3H). 
MS (ES/+): m/z=402 [M+Na]*. 

Intermediate 101 

10 1.1-dimethvlethvl 2-r3-tethvloxvM-f4-fluo rophenvn-3-oxoproPvn-4- 

momholinecarboxvlate (101al (dlastereo lsomer A) 

and 1.1 -dimethvlethvl 2-f3-(ethvloxvM -(4-fl uorophenvn-3-oxopropyl1-4- 

morohoHnecarboxvlate (101bl (diastereo isomer B) 

15 

To a solution of a mixture of intermediate 100a and 100b (115 mg) in anhydrous MeOH 

(10 mL) Palladium (10% wt on carbon powder. 34 mg) was added. The mixture was 

saturated with hydrogen (4 atm) and stirred at r.t. for 3.5 hours. After filtration of the 

catalyst and evaporation of the solvent, the residue was purified by flash chromatography 
20 (CH, CH/AcOEt from 95:5 to 9: 1 ) to give: 

intermediate 101a (38 mg) as an oil; 

intermediate 101b (41 mg) as an oil. 

Intermediate 101a: 

T.I.C.: CH/AcOEt 7:3, Rf=0.43. 
25 MS (ES/+): m/z=404 [M+Na]*. 

Intermediate 101b: 

T.l.c: CH/AcOEt 7:3, Rf= 0.36. 

MS (ES/+): m/z=404 [M+Na]*. 

30 Intermediate 102 

344-fr(1.1-dimethvlethvttoxv1carbonvft-2-morphol invl^3-(4-fluorophenvl)propanolc 

acid (dlastereolsomer A) 

A solution of lithium hydroxide monohydrate (21 mg) in water (0.5 mL) was added to a 
35 solution of intermediate 101a (38 mg) in MeOH (2 mL). The mixture was heated to 80°C 
for 1 hour, then it was allowed to cool to r.t. The residue was acidified with 1M 
hydrochloric add solution and extracted with DCM. The organic layer was dried and 
concentrated in vacuo to give the title compound (37 mg) as a foam. 
MS (ES/-): m/z=352 [M-HV. 

40 

Intermediate 103 

3-f4-frf1.1-dlmethvlethv»oxv1carbonvl>-2-morpholin vh-3-f4-fluorophenvHpropanolc 
acid (dlastereolsomer B) 
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A solution of lithium hydroxide monohydrate (23 mg) in water (0.5 mL) was added to a 
solution of intermediate 101b (41 mg) in MeOH (2 mL). The mixture was heated to 80°C 
5 for 1 hour, then it was allowed to cool to r.t.. The residue was acidified with 1M 
hydrochloric acid solution and extracted with DCM. The organic layer was dried and 
concentrated in vacuo to give the title compound (40 mg) as a foam. 
MS (ES/-): m/z=352 [M-H]\ 

10 

Intermediate 104 

1 ,1 .dimethvlethvl 2-f3-K(1 ffl-1 -r3.5-bis(trjfluoromethvnphenvl1e thvlM methvhaminol- 
l^4-fiuoroDhenvh-3-oxopropvl1-4-morDholinecarboxvlate (104al (diast ereoisomer 1) 
and 

15 1 .1 -dimethvlethvl 2-f3-W1 ffl-1 -f3.5-bis( trifluorom ethvnphenvnethvl>(methvl)aminol- 
1-f4-fluorophenvl)-3-oxopropvn-4-morpholinecarboxvlate (104b) ( diastereoisomer 2) 

DIPEA (52 ^L) and O-^-azabenzotriazoM-yO-N.N.N'NMetramethyluronium 

hexafluorophosphate (49 mg) were added to a solution of intermediate 102 (37 mg) in 
20 anhydrous DMF (3 mL) under a Nitrogen atmosphere. After stirring for 1 hour, 

(1/?)-1-[3,5-bis(trifluoromethyl)phenyl]-A/-methylethanamine (32 mg) was added. The 

mixture was stirred at r.t. overnight, then it was diluted with AcOEt and washed with water. 

The organic layer was dried, concentrated in vacuo and the residue was purified by flash 

chromatography (CH, CH/AcOEt from 9:1 to7:3) to give: 
25 intermediate 104a (31 mg) as oil. 

intermediate 104b (20 mg) as oil. 

intermediate 104a: 

T.l.c: CH/AcOEt 1:1, Rf=0.73. 

MS (ES/+): m/z=629 [M+Na]\ 607 [M+H] + . 
30 Intermediate 104b: 

T.l.c: CH/AcOEt 1:1, Rf=0.65. 

MS (ES/+): m/z=629 [M+Na]*, 607 [M+H]*. 

Intermediate 105 

35 1 .1 -dimethvlethvl 2-f3-ff (1 ffl-1 -r3.5-bis(trifiuoromethvnph envl1ethvM meth vhamlnol- 
1.(4-fluorophenvn-3-oxopropvll-4-morphollnecarboxvlate (105a) ( diastereoisomer 3) 
and 

1,1-dimethvlethvl 2-r3-ri(im-1-r3.5-bis(trifluoromethvn phenvl1ethvn(methvnamlno1- 
1-(4-fluorophenvn-3-oxopropvn-4-morphoiinecarboxvlate (105b) (dias tereoisomer 41 

40 

DIPEA (62 nL) and 0-(7-azabenzotriazol-1-yl)-N,N,N'N , -tetramethyluronium 
hexafluorophosphate (57 mg) were added to a solution of intermediate 103 (40 mg) in 
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anhydrous DMF (3 mL) under a Nitrogen atmosphere. After stirring for 1 hour, (1/?)-1-[3,5- 
bis(trffluoromethyl)phenyl]-/V-methylethanamine (35 mg) was added. The mixture was 
stirred at r.t. overnight, then it was diluted with AcOEt and washed with water. The organic 
layer was dried, concentrated in vacuo and the residue was purified by flash 
5 chromatography (CH, CH/AcOEt from 9:1 to 7:3) to give: 
intermediate 105a (16 mg) as oil. 
intermediate 105b (19 mg) as oil. 
Intermediate 105a: 
T.l.c.: CH/AcOEt 1:1, Rf=0.56. 
1 0 MS (ES/+): m/z=629 [M+Na] + , 607 [M+H]* . 
Intermediate 105b: 
T.l.c: CH/AcOEt 1:1, Rf=0.46. 
MS (ES/+): m/z=629 [M+Na]*, 607 [M+H] + . 

15 Intermediate 106 

1 ,1 -dimethvlethvl 3-K 1 E)-3-( ethvloxvM -f 4-fluoroDhenvn-3-oxo-1 -propen-1 -yll-1 - 

plperldinecarboxvlate 

20 Triethylphosphono Acetate (0.3 mL) was dropped into a sospension of NaH (60% in 
mineral oil, 62 mg) in anhydrous THF (3 mL) previously cooled to 0°C under a Nitrogen 
atmosphere. At the end of the addition the mixture was allowed to warm to r.t. and stirred 
for 20 minutes. Then intermediate 68 (120 mg) dissolved in anhydrous THF (3 mL) was 
added and the mixture was stirred at reflux temperature. After 3 hours the mixture was 

25 allowed to reach r.t. and was treated with water and extracted with Et20. The organic 
layer was dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (CH/AcOEt (9:1) to give the title compound (100 mg) as a yellow oil. 
T.l.c: CH/AcOEt 8:2, Rf=0.5 and Rf=0.4 (detection with ninhydrine). 
NMR (CD30D): 6 (ppm) 7..2-7.0 (m, 4H); 5.88 (s, 1H); 4.1 (b, 1H); 4.02 (b, 1H); 3.99 (q, 

30 2H); 2.68 (m 1H); 2.6 (m, 1H); 2.40 (m, 1H); 1.92 (m, 1H); 1.4-1.6 (m, 2H); 1.58 (s, 9H). 
1.09 (t, 3H). 

MS (ES/+): m/2=378 [M+H]*. 
Intermediate 107 

35 11 -dimethvlethvl 3-r3-fethvlox v)-1-f4-fluorophenvl)-3-oxopropylM- 

pjperldinecarboxvlate 

Magnesium turnings (33 mg) were added to a solution of intermediate 106 (100 mg) in 
anhydrous MeOH (2.65 mL) under a Nitrogen atmosphere with a low heating until 
hydrogen evolution is observed. Then, the reaction mixture was stirred at r.t. for 3 hours, 
40 then water (2 mL) and acetic acid 10% v/v was added (2ml). Ammonium hydroxy 
saturated solution (3 ml) was added until ph=8. The acqueous solution was extracted with 
Et20. The organic phase was dried and concentrated in vacuo to give the title compounds 
(87 mg) as a colourless oil. 
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T.I.C.: CH/AcOEt 7:3, Rf 0.45 (detection with ninhydrine). 
MS (ES/+): m/z=402 [M+Naf. 

Intermediate 108 

5 3-f 1 -4 U 1 .1 ^imethvlethvl)oxv1carbon vft-3-Diperidinvn-3-(4-fluoroDhenvnpropanoic 
acid 

A solution of lithium hydroxide monohydrate (48mg) in water (0.7 mL) was added to a 
solution of intermediate 107 (87 mg) in MeOH (2.7 mL). The mixture was heated to 65°C 
for 2 hour, then it was allowed to cool to r.t., acidified with 1M hydrochloric acid solution 
and extracted with DCM. The organic layer was washed with water, dried and 
concentrated in vacuo to give the title compound (75 mg) as a colourless oil. 
T.l.c: CH/AcOEt 1:1, Rf 0.18 (detection with ninhydrine). 
MS (ES/-): m/z=350 [M-H]'. 

Intermediate 109 

1 1-dlmethvlethvl 3-r3-r«3.5-bisftrifluoromethvnphenvnm ethvl^methvl>amlnoM-(4- 
fluoroDhenvn-3-oxoproDvl1-1-plperldinecarboxvlate (109al (diasteroisomer A) 
and 

1,1-dimethvlethvl 3-f3-rfr3.5-blsftrifluoromethvhphen vnmethvl>(methvnamlno1-1-(4- 
fluorophenvn-3-oxoproPV»1-1-piperidinecarboxvlat e (109b) (diasteroisomer B) 

TEA (0.090 mL) and 0-(7-azabenzotriazol-1-yl)-N,N,N , N'-tetramethyluronium 
hexafluorophosphate (0.106 g) were added to a solution of intermediate 108 (0.075 g) in 
25 anhydrous DCM (1 mL) under a Nitrogen atmosphere. After stirring for 20 minutes, {[3,5- 
bis(trifIuoromethyl)phenyl]methyl}methylamine hydrochloride (0.075 g) was added. The 
mixture was stirred at r.t. overnight, then it was diluted with AcOEt and washed with water. 
The organic layer was dried, concentrated in vacuo to a residue that was purified by flash 
chromatography (CH/AcOEt 9:1) to give: 
30 intermediate 109a (17.6 mg) as colourless oil; 
intermediate 109b (41.6 mg) as colourless oil. 
Intermediate 109a 
T.I.C.: CH/AcOEt 7:3, Rf=0.5. 

NMR (CDCI3): 6 (ppm) 7.74 (s, 1H); 7.49 (s. 2H); 7.12 (m. 2H); 6.93 (m, 2H); 4.66-4.41 
35 (dd, 2H); 3.80 (m, 1H); 3.10-2.5 (m, 4H); 2.97 (dd, 2H); 2.87 (s, 3H); 2.60 (m, 1H); 1.8-1.4 

(m,4H); 1.45 (s, 9H). 

MS (ES/+): m/z=491 [M+H-BOC]*. 

Intermediate 109b 

T.I.C.: CH/AcOEt 7:3, Rf=0.35. 
40 NMR (CDCI3): 8 (ppm) 7.76 (s, 1H); 7.51 (s. 2H); 7.4 (m. 2H); 6.94 (m, 2H); 4.66-4.47 

(dd, 2H); 4.00 (m, 1H); 3.10-2.0 (m, 4H); 2.97 (dd, 2H); 2.84 (s, 3H); 2.6 (m, 1H); 1.8-1.4 

(m, 4H);1.42(s, 9H). 

MS (ES/+): m/z=491 [M+H-BOC]*. 
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Intermediate 110 

Ethvl (2a-2-cvano-3-(4-pwidinvn-2-pr openoate 

A mixture of 4-pyridinecarbaldehyde (5.0 g), ethyl cyanoacetate (5.46 mL), ammonium 
5 acetate (1.98 g) and acetic acid (2.67 mL) in anhydrous toluene (100 mL) was heated to 
85°C for 4 hours, then it was allowed to cool to r..t. and washed with water, 1N sodium 
hydroxide solution and brine. The organic phase was dried and concentrated in vacuo to a 
residue, which was purified by crystallisation from MeOH to give the title compound (3.29 
g) as a white solid. 
10 T.I.C.: AcOEt, Rf=0.39. 

NMR (CDCI3): 6 (ppm) 8.85 (d, 2H); 8.23 (s, 1H); 7.78 (d, 2H); 4.45 (q. 2H); 1.45 (t, 3H). 
MS (ES/+): m/z=203 [M+H]\ 

Intermediate 111 

15 Ethvl 2-cvano-3-(4-fluorophenvn-3-f4-Pvridinv npropanoate 

A solution of 4-fluorophenyl magnesium bromide (1M in THF - 14.83 mL) in anhydrous 
Et20 (17 mL) was dropped into a solution of intermediate 110 (1.0 g) in anhydrous Et20 
(17 mL) previously heated to reflux under a Nitrogen atmosphere. The mixture was 
heated at reflux for 30 minutes, then cooled to 0*C and treated with 3M sulfuric acid 

20 solution (4 mL) diluted with AcOEt and the layers were separated. The aqueous layer was 
extracted with further AcOEt. The combined organic extracts were washed with a 
saturated sodium hydrogen carbonate solution then dried and concentrated in vacuo. The 
residue was purified by flash chromatography (CH, then CH/AcOEt from 90:10 to 85:15) 
to give the title compound (1.1 g) as a white foam. 

25 T.I.C.: AcOEt, Rf=0.39. 

MS (ES/+): m/z=299 [M+H] + . 

Intermediate 112 

3-f4-Fluorophenvn-3-f4-pvrldinvhpropa nolc acid 

30 A mixture of intermediate 111 (265 mg) in acetic acid (4.5 mL), cone sulfuric acid (1 .5 mL) 
and water (1.5 mL) was heated to 140°C for 3 hours. The solution was allowed to cool to 
0*C and saturated sodium hydrogen carbonate solution followed by a 2.5M sodium 
hydroxide solution were added. AcOEt was added, and the aqueous phase extracted 
three times with AcOEt. The combined organic extracts were dried and concentrated in 

35 vacuo. The residue was triturated with AcOEt to give the title compound (105 mg) as a 
white solid. 

IR (nujol, cm 1 ): 1701 (str. C=0). 
MS (ES/+): m/z=246 [M+H]*. 

40 Example 1 

A/-f3.5-Bls-trifluoromethvl-benzvn-3-f4-fluoro-phenv n-iV-methvl-3-piperldin-4-vl- 
propjonamjde 
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TFA (0.8 mL) was added to a solution of intermediate 7 (0.06 g) in DCM (1 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution and brine. The combined organic extracts were dried, concentrated in vacuo and 
5 the residue was purified by flash chromatography (from AcOEt to AcOEt/MeOH 1:1 and 
finally to AcOEt/MeOH 4:6 containing 2% of cone, ammonium hydroxide solution) to give 
the title compound (0.043 g) as a pale yellow oil. 
T.l.c.: AcOEt/MeOH 1:1 containing 2% of cone. NH40H, Rf=0.1. 
IR (film, cm" 1 ): 3320 (NH), 1646 (C=0). 
10 NMR (de-DMSO): 8 (ppm) 7.95 (s, 1H); 7.7 (s, 2H); 7.17 (s, 2H); 6.98 (dd. 2H); 4.54 (q, 
2H); 2.94 (s, 3H); 2.92-2.71 (m. 5H); 2.4-2.24 (2td, 2H); 1.69-1.43 (m, 2H); 1.2 (db. 1H); 
1.04-0.75 (2qd, 2H). 
MS (ES/+): m/z=491 [M+H]\ 

15 Example 2 

iS/-<3.5-Dlchloro-ben2vl>-3-f4-fluoro-Dhenvn-Af-methvl-3-piDeridin -4-vl-proplonamide 

TFA (0.73 mL) was added to a solution of intermediate 8 (0.048 g) in DCM (0.96 mL) 
under a Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then 
the solution was diluted with further DCM and washed with a saturated potassium 

20 carbonate solution and brine. The combined organic extracts were dried, concentrated in 
vacuo and the residue was purified by flash chromatography (from AcOEt to 
AcOEt/MeOH 1:1 and finally to AcOEt/MeOH 4:6 containing 2% of cone, ammonium 
hydroxide solution) to give the title compound (0.031 g) as a pale yellow oil. 
T.l.c: AcOEt/MeOH 1:1 containing 2% of cone. NH40H, Rf=0.08. 

25 IR (film, cm 1 ): 3320 (NH), 1646 (C=0). 

NMR (d 6 -DMSO): 8 (ppm) 7.43 (t, 1H); 7.2 (dd, 2H); 7.04 (dd. 2H); 6.98 (s, 2H); 4.37 (q, 
2H); 2.89 (s, 3H); 2.94-2.7 (m, 5H); 2.4-2.19 (2td, 2H); 1.74-1.15 (m, 3H); 1.04-0.77 (m, 
2H). 

MS (ES/+): m/z=423 [M+H]*. 

30 

Example 3 

A/^3.5-Dlchloro-benzvl)^-(4-fluoro-phenvn-A/-methvl-3Halperld ln-4-vl-proplonamlde 
OaWenantlomer 1) and 

A/-(3.S-Dichloro-benzvn-3-f4-fluoro-Phenvn-A/-methvl-3-piperldln-4-vl-p ropionamlde 

35 (3b) (enantlomer 2) 

The compound of example 2 (10 mg) was separated into the enantiomers via HPLC 
(Column: Chiralcel OD 25cm x 4.6mm; mobile phase: n-hexane/EtOH 70:30; flux=1 
mL/min; X=225 nm). Thus, example 3a (3 mg) and example 3b (1 .8 mg) were obtained. 
Example 3a: 

40 Chlral HPLC: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 70:30, 
flux=1 mL/min, X=225 nm, retention time 5.8 minutes. Ratio 3a/3b=100:0. 
Example 3b: 
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Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 70:30, 
flux=1 mL/min, *=225 nm, retention time 10.2 minutes. Ratio 3a/3b=0:100. 

Example 4 

5 A/-ri-f3.S-Dichloro-Dhenvn-ethvn-3-f4- fluoro-Dhenvn-A/-methvl-3-DiDeridin-4-vl- 
propionamide 

TFA (1.5 mL) was added to a solution of intermediate 13a (0.17 g) in DCM (6 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t. for 30 minutes, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
10 solution. The organic extracts were dried and concentrated in vacuo to give the crude title 
compound (136 mg). A part of the residue (64 mg) was purified on SCX cartridge 
(ammonium hydroxide 0.25 M in MeOH) to give the title compound (60 mg) as a 
colourless oil. 

NMR (d 6 -DMSO): 8 (ppm) 7.06 (t, 2H); 7.18 (m. 2H);7.15 (s, 2H); 7.48 (s, 1H); 5.58 (q, 
15 1H); 2.91-2.8 (2m, 2H); 2.91-2.4 (2 m, 2H); 2.8-2.25 (t + m , 2H); 2.64 (s, 3H); 2.6 (m, 1H); 
1.67-0.99 (q + d, 2H); 1.2 (s, 3H); 1.2-0.83 (2m, 2H). 
MS (ES/+): m/z=437 [M+H]\ 

Example 5 

20 /tf.f1-f3.5-Dichloro-phenvn-ethvn-3-(4- fluoro-phenvn-A/-methvl-3-plperldin-4-vl- 
propionamlde 

TFA (1.5 mL) was added to a solution of intermediate 13b (0.17 g) in DCM (6 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t. for 30 minutes, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
25 solution. The organic extracts were dried and concentrated in vacuo to give the crude title 
compound (136 mg). A part of the residue (64 mg) was purified on SCX cartridge 
(ammonium hydroxide 0.25 M in MeOH) to give the title compound (60 mg) as a 
colourless oil. 

NMR (d 6 -DMSO): 6 (ppm) 7.42 (s, 1H); 7.03 (t, 2H); 7.2 (dd, 2H);6.85 (s, 2H); 5.6 (q, 1H); 
30 3.0-2.8 (m, 4H); 2.61 (s, 3H); 2.6 (m, 1H); 1.71 (bd, 1H); 1.51-1.0 (2m. 2H); 1.32 (d. 3H); 
1.16-0.84- (2m, 2H). 
MS (ES/+): m/z=437 [M+HJ*. 

Example 6 

35 iSMW3.5-Pichloro-phenyl^thvl1^-(4-fluoro^henv l>-/tf-methvl-3-p|perldin-4-vl» 
proplonamide (6a) fdlastereolsomer 1) and 

NLM-f3.5.Dichloro-phenvn-ethvll--3-f4-flu oro-phenvR-A/-methvl-3-piperidin-4-Yl- 
propjgnamjde (6b) fdlastereolsomer 2) 

The compound of example 4 (35 mg) was separated into the enantiomers via HPLC 
40 (Column: Chiralpack AD 25cm x 4.6mm; mobile phase: n-hexane/EtOH 80:20; flux=7 
mL/min; 225 nm). Thus, example 6a (16 mg) and example 6b (14 mg) were obtained. 
Example 6a: 
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Chiral HPLC: Column Chiralpack AD 25cm x 4.6mm, mobile phase n-hexane/EtOH 80:20, 
flux=1 mL/min, X=225 nm, retention time 8.9 minutes. Ratio 6a/6b=100:0. 
Example 6b: 

Chiral HPLC: Column Chiralpack AD 25cm x 4.6mm, mobile phase n-hexane/EtOH 80:20, 
5 flux=1 mL/min, X^225 nm. retention time 10.7 minutes. Ratio 6a/6b=0:100. 

Example 7 

Af-ri-f3.5-Dlchloro-phenvh-ethvn-3-(4»fluoro-phenvn-A/-methvl-3- Piperidin-4-vl- 

propionamide (7a) (diastereoisomer 3) and 
10 A/-ri-<3.5-Dichloro-phenvn-ethvn--3-f4-fluoro-phenvn-/V-me thvl-3-plperldin-4-vl- 

proplonamlde (7b) (diastereoisomer 4) 

The compound of example 5 (25mg) was separated into the enantiomers via HPLC 
(Column: Chiralcel OD 25cm x 4.6mm; mobile phase: n-hexane/EtOH 8:2; flux=1 mL/min; 
Ji=225 nm). Thus, example 7a (9 mg) and example 7b (9 mg) were obtained. 
15 Example 7a: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 8:2, 
flux=1 mL/min, X*=225 nm, retention time 6.7 minutes. Ratio 7a/7b=100:0. 
Example 7b: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm, mobile phase n-hexane/EtOH 8:2, 
20 flux=1 mL/min, X=225 nm, retention time 10.1 minutes. Ratio 7a/7b=0:100. 

Example 8 

A/-f1-(3.5-Dichloro-phenvl)-ethvn-3-(4-fluororPhenvl)-A/-methvl-3 -ri-(2-methoxvethvl)- 
p|perldin-4-vl1-proplonamide (diastereoisomer A) 

25 A mixture of example 4 (72 mg), DIPEA (115 jiL) and 2-bromoethyl methyl ether (19 i±) 
in acetonitrile (5 mL) was heated to reflux overnight. Water was added and the mixture 
was concentrated in vacuo. The residue was dissolved in AcOEt and washed with a 
saturated ammonium chloride solution. The layers were separated. The organic layer was 
extracted with further AcOEt. The combined organic extracts were dried and concentrated 

30 in vacuo to a residue which was purified by flash chromatography (DCM/MeOH 9:1) to 
give the title compound (57 mg) as a colourless oil. 

NMR (d 6 -DMSO): 8 (ppm) 7.48 (s. 1H); 7.2 (m, 2H); 7.15 (s, 2H); 7.06 (t, 2H); 5.58 (q. 
1H); 3.35 (t, 2H); 3.18 (s, 3H); 2.94-2.86 (2m, 2H); 2.9-2.4 (2 m, 2H); 2.8-2.25 (t + m , 2H); 
2.63 (s. 3H); 2.6 (m, 1H); 2.37 (dd, 2H); 1.85-1.12 (q + t, 2 H); 1.73-0.97 (2q, 2H); 1.2 (s. 
35 3H);. 

MS (ES/+): m/z=495 [M+H]*. 

Example 9 

<S/-f1-(3.5-Dlchloro-phenvl)-ethvn-3-(4-fluoro-phenvl)-A/-methvl-3-ri-(2-me thoxvethvl)- 
40 p|peridln-4-vll-propionamlde (diastereoisomer B) 

A mixture of example 5 (79 mg), DIPEA (126 nL) and 2-bromoethyl methyl ether (20 *iL) 
in acetonitrile (5 mL) was heated to reflux overnight. Water was added and the mixture 
was concentrated in vacuo. The residue was dissolved in AcOEt and washed with a 
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saturated ammonium chloride solution. The layers were separated. The organic layer was 
extracted with further AcOEt. The combined organic extracts were dried and concentrated 
in vacuo to a residue, which was purified by flash chromatography (DCM/MeOH 95:5) to 
give the title compound (35 mg) as a colourless oil. 
5 NMR (de-DMSO): 5 (ppm) 7.42 (s, 1H); 7.15 (s, 2H); 7.04 (t, 2H); 6.85 (s, 2H); 5.6 (q, 1H); 
3.37 (t, 2H); 3.19 (s, 3H); 3.0-2.8 (m , 6H); 2.61 (s, 3H); 2.41 (bs. 2H); 1.76 (d, 1H); 1.45- 
1.21 (2m, 2H); 1.32 (d, 3H); 1.27-0.99 (q, 2H); 1.21 (m, 1H). 
MS (ES/+): m/z=495 [M+H]\ 

10 Example 10 

A/.f3.5-Dlchloro-ben2vl>-3-f4-fluoro-DhenvlU3-f4-fluoro-piDeridin- 4-vlWA/-methvl- 
proprionamide 

A solution of TFA (1 mL) in anhydrous DCM (3 mL) was added to a solution of 
intermediate 23 (64 mg) in anhydrous DCM (1 mL) previously cooled to -10°C under a 

15 Nitrogen atmosphere. The resulting solution was stirred at -10°C for 2 hours, then the 
solution was concentrated in vacuo. The residue was diluted with AcOEt/water and 
washed with a saturated potassium carbonate solution. The aqueous layer was extracted 
with further AcOEt (3 x 20 mL). The combined organic extracts were dried and 
concentrated in vacuo to a residue which was purified by flash chromatography 

20 (DCM/MeOH 8:2) to give the title compound (40 mg) as a white foam. 
T.I.C.: DCM/MeOH 8:2, Rf=0.1. 

NMR (d 6 -DMSO): 5 (ppm) 7.42 (t. 1H); 7.28 (dd, 2H); 7.07 (dd, 2H); 6.95 (d, 2H); 4.51 (d, 
1H); 4.23 (d. 1H); 3.38 (m, 1H); 2.97 (dd, 1H); 2.94 (s, 3H); 2.86 (dd, 1H); 2.74 (m, 1H); 
2.66 (m. 1H); 2.63 (m, 1H); 2.54 (m, 1H); 1.78 (m, 1H); 1.47 (m, 1H); 1.4 (m, 1H); 1.34 (m, 
25 1H). 

Example 11 

A/-l3.5-Dichloro-benzvn-3-(4-fluoro-phenvn-3-f4-fluoro-plperld ln-4-vn-A/-methvl- 

proprionamide hydrochloride 

30 Hydrochloric acid (1 m in Et20 - 20 \xL) was added to a solution of example 10 (7.8 mg) 
in anhydrous Et20 (1 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2 x 1 mL) and with pentane/Et20 1:1 (1.5 mL) to give 
the title compound (5 mg) as a white solid. 

35 MS (ES/+): m/z=441 [M+H-HCI]*. 

Example 12 

itf43.S-Dlchloro-benzvn-3-f4-fluoro-phenvn-3-f4-fluo ro-p|peridin-4-vn-A/-methvl- 

proprionamide (12a - enantiomer 1) and 
40 N-43.5-Dlchlpro-benzvn-3-<4-fluoro-Phenvn-3-f4-fluoroH3l peridln-4-vh-A/-methvl- 

proprionamide (12b -enantiomer 2) 

The compound of example 10 (32 mg) was separated into the enantiomers via HPLC 
(Column: Chiralcel OD 25cm x 20mm; mobile phase: n-hexane/EtOH 70:30; flux=6.4 
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mL/min; 225 nm). Thus, example 12a (15 mg) and example 12b (14 mg) were 

obtained. 

Example 12a: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5u, mobile phase n-hexane/EtOH 
5 80:20. flux=1 mL/min, k=225 nm, retention time 8.1 minutes. Ratio 12a/12b= 100:0. 
Example 12b: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5^. mobile phase n-hexane/EtOH 
80:20, flux=1 mL/min, 5^225 nm, retention time 22.4 minutes. Ratio 12a/12b=0:100. 

10 Example 13 

Af-f3.5-Plchloro-benzvn-3-(4-ffluoro-phenvn-3-f4-fluoro-piper idin-4-vn-A/-methvl- 
proprionamlde hydrochloride 

Hydrochloric acid (1M in Et20 - 38 ]tL) was added to a solution of example 12a (15 mg) 
in anhydrous Et20 (1.5 mL) previously cooled to -10°C under a Nitrogen atmosphere. 
15 The mixture Was stirred at -10°C for 30 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (2x1 mL) and pentane/Et20 1:1 (1.5 mL) to give the 
title compound (1 1 mg) as white solid. 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5ji, mobile phase n-hexane/EtOH 
80:20, flux=1 mL/min, A^225 nm, retention time 7.96 minutes. 
20 MS (ES/+): m/z=441 [M+H-HCIJ*. 

Example 14 

A/-f3.5-Dichloro-benzv»-3-(4-fluoro-phenvn-3-f4-fluoro-piperid in-4-vl>-A/-methvl- 

proprionamide hydrochloride 

25 Hydrochloric acid (1 M in Et20 - 35 1±) was added to a solution of example 12b (14 mg) in 
anhydrous Et20 (1.5 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 30 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (2x1 mL) and pentane/Et20 1:1 (1.5 mL) to give the 
title compound (10 mg) as a white solid. 

30 Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5*1, mobile phase n-hexane/EtOH 
80:20, flux=1 mL/min, fc=225 nm, retention time 22.2 minutes. 

NMR (de-DMSO): 8 (ppm) 8.39 (bm, 1H); 7.39 (s, 1H); 7.31 (dd, 2H); 7.08 (dd, 2H); 6.92 
(s, 2H); 4.5 (d. 1H); 4.18 (d, 1H); 3.47 (m. 1H); 3.17 (m, 1H); 3.12 (m, 1H); 3.02 (dd, 1H); 
2.92 (s, 3H); 2.89 (m, 1H); 2.85 (dd, 1H); 2.82 (m, 1H); 2.06 (m. 1H); 1.75 (m, 1H); 1.65 
35 (m. 2H); 

MS (ES/+): m/z=441 [M+H-HCQ*. 

Example 15 

Ay-f3.5-Bls-trffluoromethvl-benzvl)-3-(4-fluoro-phenvn-Af-meth vl-3-piperldln-4-vl- 

40 proplonamlde hydrochloride 

Hydrochloric acid (1M in Et20 - 12 jiL) was added to a solution of example 1 (5 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then it was concentrated in vacuo. The residue 
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was triturated with pentane (2 x 1 mL) and with pentane/Et20 1:1 (1.5 mL) to give the tjtte 
compound (5 mg) as a white solid. 
MS (ES/+): m/z=491 [M+H] + . 

Example 16 

/tf4r3.5-bis(trifluoromethvnphenvnmethvlV3-(4-flu oroDhenvn-A/-methvl-3-(1-r2- 
(methvloxvtethvn-4-piperldinvtlpr opionamlde 

A mixture of example 1 (10 mg). DIPEA (14 nL) and 2-bromoethyl methyl ether (2.1 \iL) in 
acetonitrile (0.5 mL) was heated to reflux overnight. Water was added and the mixture 
was concentrated in vacuo. The residue was dissolved in DCM and washed with water. 
The layers were separated. The aqueous layer was extracted with further DCM (2x5 ml). 
The combined organic extracts were dried and concentrated in vacuo to a residue, which 
was purified by flash chromatography (from AcOEt to AcOEt/MeOH 4:6) to give the tffle 
compound (6 mg) as a colourless oil. 
T.I.C.: AcOEt/MeOH 1:1. Rf=0.18. 
MS (ES/+): m/z=549 [M+H]\ 

Example 17 

A/-fr3.5-bis(trifluoromethvnphenvl1m ethvlV-3-f4-fluorophenvn-A/-methvl-3-|1-r2- 
(methvloxvtethvn-4-plperidinvll propionamid e hydrochloride 

Hydrochloric acid (1M in Et20 - 13.2 nL) was added to a solution of example 16 (6 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2x1 mL) and with pentane/Et20 1:1 (1.5 mL) to give 
the title compound (5 mg) as a white solid. 
MS (ES/+): m/z=549 [M+Hf. 

Example 18 

A/-ff1ffl-1-f3.5-bls(trifluoromethvnphenvnethvl> -3-f4-fluorophenvl)-A/-methvl-3-(4- 
plperldinvnpropionamide hydrochloride (dlastere olsomer 1) 

TFA (1 mL) was added to a solution of intermediate 24a (28 mg) in DCM (5 mL) under a 
Nitrogen atmosphere. The resulting solution was kept at -18°C overnight, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution. The combined organic extracts were dried, concentrated in vacuo. The residue 
was purified by flash chromatography (AcOEt/MeOH 1:1 and finally to AcOEt/MeOH 1:1 
containing 1% of TEA) to give a compound (15 mg) that was dissolved in Et20 (0.7 mL). 
To this solution cooled to 0°C under a Nitrogen atmosphere hydrochloric acid (1M in Et20 
- 32 )iL). The mixture was stirred at 0"C for 30 minutes, then it was concentrated in 
vacuo. The residue was triturated with pentane (2 x 1 mL) and with pentane/Et20 1:1 (1.5 
mL) to give the title compound (13 mg) as a white solid. 

NMR (d 6 -DMSO): 8 (ppm) 7.97 (s, 1H); 7.74 (s, 2H); 7.19 (dd, 2H); 7.06 (dd, 2H); 5.66 (q, 
1H); 3.20 (bd, 1H); 3.12 (bd, 1H); 2.97 (m, 1H); 2.79 (dd, 1H); 2.76 (dd, 1H); 2.69 (m, 1H); 
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2.67 (s. 3H); 2.64 (m, 1H); 1.87 (bd, 1H); 1.74 (m. 1H); 1.40 (bd, 1H); 1.29 (d, 3H); 1.22 
(m.1H); 1.09 (bq, 1H). 

Example 19 

A/-lf1ffl-1-r3.5-bis(trifluoromethvnphenvnethvR»3- f4-fluorophen Y l)-A/-methvl-3-f4- 
piperidinynpropionamide hvdrochlorldefd iastereoisomer 21 

TFA (1 mL) was added to a solution of intermediate 24b (31 mg) in DCM (5 mL) under a 
Nitrogen atmosphere. The resulting solution was kept at -18°C overnight, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution. The combined organic extracts were dried, concentrated in vacuo. The residue 
was purified by flash chromatography (AcOEt/MeOH 1:1 and finally to AcOEt/MeOH 1:1 
containing 1% of TEA) to give a compound (free base, 1 1 mg) that was dissolved in Et20 
(0.7 mL). To this solution cooled to 0°C under a Nitrogen atmosphere hydrochloric acid 
(1M in Et20 - 21 \iL). The mixture was stirred at 0°C for 30 minutes, then it was 
concentrated in vacuo. The residue was triturated with pentane (2 x 1 mL) to give the titte 
compound (1 1 mg) as a white solid. 

NMR (de-DMSO): 5 (ppm) 7.92 (s, 1H); 7.54 (s, 2H); 7.18 (dd, 2H); 6.98 (dd, 2H); 5.71 (q, 
1H); 3.23 (bd, 1H); 3.13 (bd, 1H); 2.98 (m, 1H); 2.85 (dd, 1H); 2.76 (dd, 1H); 2.66 (s. 3H); 
2.66 (m. 1H); 2.65 (m, 1H); 1.88 (bd, 1H); 1.74 (m, 1H); 1.41 (d. 3H); 1.39 (bd. 1H); 1.25 
(m, 1H);1.09(bq, 1H). 

Example 20 

A/-ff1Sl-1-r3.5-bisftrlfluoromethvl)phenvnethv ft-3-f4.fluorophenvh-/V-methvl-3-(4- 
plperidinvnproplonamide (dias tereoisomer 1) 

TFA (1.5 ml) was added to a solution of intermediate 25a (198 mg) in DCM (6 ml) under a 
Nitrogene atmosphere. The resulting solution was stirred at r.t. for 30 min, then it was 
diluted with DCM and washed with a saturated potassium carbonate solution and brine. 
The organic layer was dried, concentrated in vacuo and the residue was purified by SCX 
cartridge (load with DCM and elution with MeOH. NH 3 0.25M in MeOH) to give the titte 
compound as a colourless foam. 

NMR (de-DMSO): 6 (ppm) 7.95 (s, 1H); 7.73-7.56 (s, 2H); 7.16-6.86 (m. 2H); 5.68-5.44 
(m, 1H); 2.65 (s. 3H); 3.0-2.2 (m. 4H); 3.0-2.2 (m, 2H); 3.0-2.5 (m. 1H); 1.7-0.7 (m, 5H); 
1.26 (d, 3H). 

MS (ES/+): m/z=505 [M+H]*. 
Example 21 

/tf-IMSW1-r3.S-bisftrifluoromethvnphen vnethvft-3-f4-fluorophenvl>-Af-methvl-3-(4r 
piperldlnvllproplonamlde (diastereoisomer 2) 

TFA (1.5 ml) was added to a solution of intermediate 25b (165 mg) in DCM (6 ml) under a 
Nitrogene atmosphere. The resulting solution was stirred at r.t. for 30 min, then it was 
diluted with DCM and washed with a saturated potassium carbonate solution and brine. 
The organic layer was dried, concentrated in vacuo and the residue was purified by by 
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SCX cartridge (load with DCM and elution with MeOH, NH 3 0.25M in MeOH) to give the 
title compound as a colourless foam. 

NMR (d 6 -DMSO): 5 (ppm) 7.94 (s, 1H); 7.56 (s, 2H); 7.17 (m, 2H); 6.96 (t. 2H); 5.74 (q, 
1H); 3.00-2.7 (m, 4H); 2.8-2.7 (m, 1H); 2.4-2.2 (m, 2H); 1.7-1.0 (m, 2H); 1.5 (m. 1H); 1.2- 
5 0.8 (m, 2H); 2.67 (s, 3H); 1 .43 (d, 3H). 
MS (ES/+): m/z=505 [M+H]\ 

Example 22 

A/-f1-r3.5-bisftrifluoromethvnphenvn-1-methvlethvl>-3-( 4-ffluorophenvl)-3-(4- 
10 piDeridinvhpropionamide 

TFA (0.5 mL) was added to a solution of intermediate 26 (29 mg) in anhydrous DCM (1 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 1 hour, then it was evaporated at 0°C and treated with a 10% sodium hydrogen 

15 carbonate solution until pH=10. The aqueous layer was extracted with DCM (3x8 mL). 
The combined organic extracts were dried, concentrated in vacuo and the residue was 
purified by flash chromatography (DCM/MeOH from 98:2 to 75:25) to give the title 
compound as a white solid (17 mg). 
T.l.c.: DCM/MeOH 8:2, Rf=0.03 (detection with ninhydrine). 

20 NMR (CDCI3): 5 (ppm) 7.69 (s, 1H); 7.60 (s, 2H); 7.12 (dd, 2H); 7.01 (t, 2H); 5.45 (s. 1H); 
3.11 (d. 1H); 2.99 (d. 1H); 2.84 (m, 1H); 2.69 (dd,1H); 2.57 (dt. 1H); 2.46 (dt, 1H); 2.33 
(dd, 1H); 1.79 (d, 1H); 1.60 (m, 1H); 1.46 (s. 3H); 1.43 (s, 3H); 1.33 (d, 1H); 1.16 (dt, 1H); 
1,00(dt,1H). 

MS (ES/+): m/z=505 [M+H]*. 

25 

Example 23 

A/^1-r3.5-blsrtrffluoromethvl>phenvll-1-methvlethvli- 3-f4-fluorophenvl)-A/-methvl-3- 
(4-p|peridinvnproplonamide 

30 TFA (0.5 mL) was added to a solution of intermediate 27 (50 mg) in anhydrous DCM (1 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 1 hour, then it was evaporated at 0°C and treated with a 10% sodium hydrogen 
carbonate solution until pH=10. The aqueous layer was extracted with DCM (3x8 mL). 
The combined organic extracts were dried, concentrated in vacuo and the residue was 

35 purified by flash chromatography (DCM/MeOH from 100:0 to 75:25) to give the title 
compound as a white solid (23 mg). 
T.l.c: DCM/MeOH 8:2, Rf=0.05 (detection with ninhydrine). 

NMR (CDCI3): 8 (ppm) 7.64 (s, 1H); 7.54 (s. 2H); 7.06 (dd, 2H); 6.96 (t, 2H); 3.19 (d, 1H); 
3.09 (d, 1H); 3.03 (s, 3H); 2.95 (m, 1H); 2.71 (dd, 1H); 2.64 (m, 1H); 2.61 (dt, 1H); 2.52 
40 (dt. 1 H); 1 .90 (m, 1 H); 1 .62 (m, 1 H); 1 .53 (s. 3H); 1 .50 (s, 3H); 1 .39 (d, 1 H); 1 .27 (m, 1 H); 
1.12 (m, 1H). 

MS (ES/+): m/z=519 [M+H]\ 
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Example 24 

iS/-fr3.bromo-4-(methv»oxv)phenYl1methvl>- 3-(4-fluorophenvn-Ay-methvl-3-(4- 
piperidinvUpropionamide Intermediate 28 were dissolved in dry DCM (3.6 ml) and 

5 trifluoroacetic acid (400 was added. The mixtures were stirred at r.t. for 3 hours, then 
they were concentrated in vacuo. The residue was purified by semipreparative HPLC 
(column: X Terra MS C18 100x30mm, 5pm; mobile phase: A: H 2 O+0.1% TFA; B: 
CH 3 CN+0.1% TFA; gradient: 30% (B) for 1 min, from 30% (B) to 90% (B) in 12 mln., 90% 
(B) for 2 min; flow rate=43 mL/min; detection: A=200-400 nm); the solution recovered was 

10 concentrated in vacuo, and the residue was dissolved in 5% sodium hydrogen carbonate 
solution (5 mL) and extracted with DCM (2x8 mL), which was passed through a phase 
separation cartridge with polypropylene frit and concentrated in vacuo, to obtain the title 
compound_£14 mg) as a yellow foam. 

NMR (CDCI3): 6 (ppm) 7.27-6.72 (m, 7H); 4.55 (dd, 1H); 4.19 (dd, 1H); 3.87 (s. 3H); 3.19- 
15 3.04 (m, 1 H); 3.19-3.04 (m, 2H); 2.79 (s, 3H); 2.82-2.7 (m. 2H); 2.82-2.49 (m, 2H); 1 .7 (m, 
1H); 1.7/1.4-1.0 (m, 2H); 1.4-1.0 (m, 2H). 
MS (ES/+): m/z=463 [M+H] + . 

Following the general procedure described for the preparation of example 24 the 
Examples 25-28 were obtained : 

20 

Example 25 

A/.rf3.5-dimethvlphenvnmethvl1-3-(4-fluorophenvn- /tf-methvl-3-f4- 
Diperidinvnpropionamlde Starting from intermediate 29 the title compound (20 mg) was 
obtained as a yellow foam. 
25 NMR (CDCI3): 8 (ppm) 7.15 (dd, 2H); 6.97 (t, 2H); 6.86 (d. 1 H); 6.62 (s, 2H); 4.52 (d, 1H); 
4.28 (d, 1H); 3.18 (m, 1H); 3.13 (m, 1H); 3.05 (m, 1H); 2.80 (s, 3H); 2.76 (dd, 1H); 2.66 
(dd. 1H); 2.63 (m, 1H); 2.52 (m, 1H); 2.28 (s, 3H); 2.24 (s, 3H); 1.87 (bd, 1H); 1.67 (m. 
1H); 1.40 (m. 1H);1.28 (m, 1H); 1.08 (m, 1H) 
MS (ES/+): m/z=383 [M+H]*. 

30 

Example 26 

Af-rf3.4-dibromophenvnmethvn-3-f4-fluorophenvn-A/-methvl-3-(4- 
piperldinvnproplonamlde Starting from intermediate 30 the title compound (15 mg) was 
obtained as a yellow foam. 
35 NMR (CDCI3): 8 (ppm) 7.44 (d, 1H); 7.29 (d, 1H); 7.14 (dd. 2H); 6.93 (dd. 2H); 6.63 (dd. 
1H); 4.55 (d, 1H); 4.21 (d. 1H); 3.13 (bd. 1H); 3.08 (m. 1H); 3.00 (bd. 1H); 2.82 (s, 3H); 
2.76 (dd. 1H); 2.70 (dd. 1H); 2.59 (m. 1H); 2.48 (m. 1H); 1.83 (bd. 1H); 1.62 (m. 1H); 1.36 
(bd. 1H); 1.21 (m, 1H); 1.02 (m, 1H); 

40 Example 27 

/^r(3-fluoro-2-methvlPhenvnmethvn-3-(4-fluorophen vn-/V-methvl-3-(4- 

plperidlnvftproplonamlde . 

Starting from intermediate 31 the title compound (26 mg) was obtained as a yellow foam. 
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NMR (CDCI3): 8 (ppm) 7.17 (m. 2H); 7.10-6.85 (m. 4H); 6.35 (d, 1H); 4.71 (d. 1H); 4.28 
(d, 1H); 4.32 (dd, 2H); 3.2-2.95 (m, 4H); 2.75-2.4 (m. 3H); 2.86 (s. 3H); 2.02 (s, 3H); 1.9- 
1.6 (m, 3H); 1.4-0.95 (m. 2H). 

5 Example 28 

A/-fr2-chloro-3-<trifluoromethvl>phenvnmethvl>-3-(4-fluorophen vh-A/-methvl-3-(4- 
piperldlnvDproplonamide S tarting from intermediate 32 the title compound (8 mg) was 
obtained as a yellow foam. 

NMR (CDCI3): 6 (ppm) 7.56 (d, 2H); 7.20-7.10 (m, 2H); 7.05-7.00 (m, 2H); 6.93 (t, 1H); 
10 6.54 (d, 1 H); 4.88 (d, 1 H); 4.50 (dd, 2H); 4.39 (d, 1 H); 3.2-2.95 (m, 4H); 2.80-2.40 (m, 3H); 
2.92 (s, 3H); 1.90-1.60 (m, 3H); 1.4-0.95 (m, 2H). 

Example 29 

Af^Mffl-1-r3.5-bisftrifluoromethvnphenvl1ethvll-3-f4-f luorophenvh-3-f4-fluoro-4- 
15 plDeridinvn-A/-methvlpropionamide (diastereoisomer 1) 

TFA (1.0 mL) was added to a solution of intermediate 33a (50 mg) in anhydrous DCM (4 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 2 hours, then it was concentrated in vacuo at 0°C. The residue was taken up with 

20 a saturated solution of potassium carbonate (10 mL) and diluited with EtOAc (50 mL). The 
organic phase was separated and the aqueous layer was extracted with EtOAc (2 x 50 
mL). The collected organic phases were dried, concentrated in vacuo and the residue was 
purified by flash chromatography (DCM/MeOH from 9/1 to 7/3) to give the title compound 
(0.033 g) as a white foam. 

25 Tl.c: DCM/MeOH 8:2, Rf=0.15. 
MS (ES/+): m/z=523 [M+H]*. 

Example 30 

W-ff1ffl-1-r3.5-bisftrifluoromethvnphenvnethvl>-3-(4-fluorophe nvn-3-(4-fluoro-4- 
30 ptperldinvl)-A/-methvlpropionamlde hydrochloride fdiastereolsomer 1) 

_Hydrochloric acid (1 M in Et20 - 70 »xL) was added to a solution of example 29 (33 mg) 
in anhydrous Et20 (1 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2 x 1 mL) and with pentane/Et20 1:1 (1.5 mL) to give 
35 the title compound (33mg) as a white solid. 
Tl.c: DCM/MeOH 8:2. Rf=0.15. 

NMR (da-DMSO): 5 (ppm) 8.75 (bm, 1H); 8.4 (bm, 1H); 8.0 (s, 1H); 7.8 (s, 2H); 7.25 (m, 
2H); 7.1 (m. 2H); 5.65 (q, 1H); 3.55 (m, 1H); 3.2 (bm, 2H); 3.05-2.75 (m, 4H); 2.74 (s, 3H); 
2.05 (bm, 1H); 1.75 (bm, 3H); 1.35 (d, 3H). 
40 MS (ES/+): m/z=523 [M+H-HCIJ*. 

Example 31 
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ltf- {(1ffl-1-f3.5-bisftrifluoromethvnDhenvneth vft-3-(4-fluoroDhenvn-3-(4-fluoro-4- 
piperidinvH-A/-methvlproDionamide ( diastpreoisomer 2) 

TFA (1.0 mL) was added to a solution of intermediate 33b (55 mg) in anhydrous DCM (4 
5 mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 2 hours, then it was concentrated in vacuo at 0°C. The residue was taken up with 
a saturated solution of potassium carbonate (10 mL) and diluited with EtOAc (50 mL). The 
organic phase was separated and the aqueous layer was extracted with EtOAc (2 x 50 
mL). The collected organic phases were dried, concentrated in vacuo and the residue was 
10 purified by flash chromatography (DCM/MeOH from 9/1 to 7/3) to give the title compound 
(0.036 g) as a white foam. 
T.l.c.: DCM/MeOH 8:2, Rf=0.15. 
MS (ES/+): m/z=523 [M+H]\ 

15 Example 32 

itf^f1ff^-1-r3.5-bis(trlfluoromethvl^phenvnethvn-3-f4-flu orophenvl>-3-(4-fluoro-4- 
pineridinvn-/V-methvlpropionamide hydrochlorid e (diastereoisomer 2) 
.Hydrochloric acid (1 M in Et20 - 76 nL) was added to a solution of example 31 (36 mg) 
in anhydrous Et20 (1 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
20 mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2x1 mL) and with pentane/Et20 1:1 (1.5 mL) to give 
the title compound (34mg) as a white solid. 
T.l.c: DCM/MeOH 8:2, Rf=0.15. 

NMR (d 6 -DMSO): 5 (ppm) 8.6 (bs, 2H); 7.95 (s. 1H); 7.55 (s, 2H); 7.35 (t. 2H); 7.05 (L 2H); 
25 5.7 (q, 1H); 3.5 (m, 1H); 3.25-2.8 (m. 6H); 2.75 (s, 3H); 2.05 (bm, 1 H); 1 .8 (bm. 3H); 1 .45 
(d, 3H). 

MS (ES/+): m/z=523 [M+H-HCI]*. 
Example 33 

30 iV-lf1S>-1-r3.S-bisftrifluoromethvnphenvnethvft-3 -f4-fluorophenvn-3-f4-fluoro-4- 
plDeridinvn-A/-methvlpropionamlde (diastereoisomer 1) 

TFA (1.0 mL) was added to a solution of intermediate intermediate 34a (52 mg) in 
anhydrous DCM (4 mL) previously cooled at 0°C. under a Nitrogen atmosphere. The 
solution was stirred at 0°C for 2 hours, then it was concentrated in vacuo at 0°C. The 

35 residue was taken up with a saturated solution of potassium carbonate (10 mL) and 
diluited with EtOAc (50 mL). The organic phase was separated and the aqueous layer 
was extracted with EtOAc (2 x 50 mL). The collected organic phases were dried, 
concentrated in vacuo and the residue was purified by flash chromatography (DCM/MeOH 
from 9/1 to 7/3) to give the title compound (0.042 g) as a white foam. 

40 T.l.c: DCM/MeOH 8:2, Rf=0.15. 
MS (ES/+): m/z=523 [M+H]*. 

Example 34 
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A/-{<1SM-r3.5-bis(trifluoromethYl>Dhenvneth v»-3-(4-fluoroDhen V »-3-<4-fluoro-4- 
pl peridinvh-AZ-methvlpropionamide hydrochlo ride fdiastereoisomer 1> 

Hydrochloric acid (1 M in Et20 - 90 nL) was added to a solution of example 33 (42 mg) 
in anhydrous Et20 (1 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
5 mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2 x 1 mL) and with pentane/Et20 1:1 (1.5 mL) to give 
the title compound (42mg) as a white solid. 
T.l.c.: DCM/MeOH 8:2, Rf=0.15. 

NMR (de-DMSO): 8 (ppm) 8.75 (bm. 1H); 8.4 (bm. 1H); 8.0 (s, 1H); 7.8 (s, 2H); 7.25 (m, 
10 2H); 7.1 (m, 2H); 5.65 (q, 1H); 3.55 (m. 1H); 3.2 (bm, 2H); 3.05-2.75 (m, 4H); 2.74 (s, 3H); 
2.05 (bm, 1H); 1.75 (bm. 3H); 1.35 (d. 3H). 
MS (ES/+): m/z=523 [M+H-HCI]*. 

Example 35 

15 AI-«1SM-r3.5-bls(trifluoromethvnphenvnethvR-3 -f4-fluorophenvn-3-f4-fluoro-4- 
pioeridinvn-A/-methvlpropionamlde fdiastereoisomer 2) 

TFA (1.0 mL) was added to a solution of intermediate 34b (50 mg) in anhydrous DCM (4 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 

20 0°C for 2 hours, then it was concentrated in vacuo at 0°C. The residue was taken up with 
a saturated solution of potassium carbonate (10 mL) and diluited with EtOAc (50 mL). The 
organic phase was separated and the aqueous layer was extracted with EtOAc (2 x 50 
mL). The collected organic phases were dried, concentrated in vacuo and the residue was 
purified by flash chromatography (DCM/MeOH from 9/1 to 7/3) to give the title compound 

25 (0.036 g) as a white foam. 

T.l.c: DCM/MeOH 8:2. Rf=0.15. 
MS (ES/+): m/z=523 [M+H] + . 

Example 36 

30 A/-«1SW1-r3.5-bis(trmuoromethvhPhenvnethvft-3-f4 -fluorophenvl^-3-f4-fluoro-4- 
pjperldinvn-JV-methvlpropionamlde hydrochloride fdiastere oisomer 2) 
Hydrochloric acid (1 M in Et20 - 80 pL) was added to a solution of example 35 (36 mg) 
in anhydrous Et20 (1 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 

35 residue was triturated with pentane (2x1 mL) and with pentane/Et20 1:1 (1.5 mL) to give 
the title compound (33mg) as a white solid. 
T.l.c: DCM/MeOH 8:2. Rf=0.15. 

NMR (da-DMSO): 8 (ppm) 8.6 (bs, 2H); 7.95 (s. 1H); 7.55 (s. 2H); 7.35 (t, 2H); 7.05 (t, 2H); 
5.7 (q, 1H); 3.5 (m, 1H); 3.25-2.8 (m. 6H); 2.75 (s. 3H); 2.05 (bm. 1H); 1.8 (bm. 3H); 1.45 
40 (d. 3H). 

MS (ES/+): m/z=523 [M+H-HCI]*. 

Example 37 
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A/-K3.5-dibromoDhenvnmethvn-3-f4-fluoroDhenvl)-3 -f4-fluoro-4-DiDerldinvl)-/V- 
methvlpropionamtde (37a) (enantiomer 1) 

andA/-rf3.5-dibromoDhenvnmethvn.3^4-ffluoroDhenv»-3 -f4-fluoro-4-DiDeridinv«-A/- 
methvlpropionamide (37b) fenantiomer 2) 

5 

TFA (15 mL) was added to a solution of intermediate 38 (765 mg) in anhydrous DCM (40 
mL) previously cooled to -10°C under a Nitrogen atmosphere. The solution was left in 
freezer overnight, then it was concentrated in vacuo. The residue was dissolved in DCM 
and washed with saturated potassium carbonate solution. The aqueous layer was 
10 extracted with further DCM. The organic extract was washed with brine, dried and 
concentrated in vacuo to give the title compound (565 mg) as racemate. The mixture was 
separated into the enantiomers via HPLC (Column: Chiralcel OD 25cm x 2cm; mobile 
phase: n-hexane/2-Propanol 70:30; flux=7 mL/min; A^225 nm). 
Thus, example 37a (263 mg) and example 37b (264 mg) were,obtained. 

15 

Example 37a: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm; mobile phase: n-hexane/2-Propanol 
80:20; flux=1 mL/min; X=225 nm, retention time 18.4 minutes, ratio 37a/37b=100/0 
MS (ES/+): m/z=439 [M+H]\ 
20 Example 37b: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm; mobile phase: n-hexane/2-Propanol 
80:20; flux=1 mL/min; 3^=225 nm, retention time 35 minutes, ratio 37a/37b=0/100 
MS (ES/+): m/z=439 fM+HT. Example 38 

A/-r(3.5-dibromophenvnmethvl1-3-(4-fluorophenvn-3-(4 -fluoro-4-plperidinvl)-iV- 
25 methvlpropionamide hydrochloride Hydrochloric acid (1M in Et20 - 0.6 mL) was 

added to a solution of example 37a (261 mg) in anhydrous Et20 (5 mL) previously cooled 

to -10°C under a Nitrogen atmosphere. The mixture was stirred at -10°C for 10 minutes, 

then it was concentrated in vacuo. The residue was triturated with pentane (3x5 mL) to 

give the title compound (264 mg) as white solid. 
30 NMR (de-DMSO): 8 (ppm) 8.54 (sb, 2H); 7.66 (s, 1H); 7.35 (dd, 2H); 7.18 (s, 2H); 7.13 (t. 

2H); 4.49-4.25 (dd, 2H); 3.55-3.46 (2dd, 1H); 3.24-2.84 (m, 6H); 2.68 (s. 3H); 2.09 (m. 

1H); 1.84-1.65 (m, 3H). 

Example 39 

35 Af'r(3.5-dibromophenvl)methvn-3-(4-fluorophenvn-3-(4-fluoro-4-pi peridinvl)-A/- 
methvlproplonamlde hydrochloride 

Hydrochloric acid (1M in Et20 - 0.6 mL) was added to a solution of example 37b (261 
mg) in anhydrous Et20 (5 mL) previously cooled to -10°C under a Nitrogen atmosphere. 
The mixture was stirred at -10°C for 10 minutes, then it was concentrated in vacuo. The 
40 residue was triturated with pentane (3x5 mL) to give the title compound (265 mg) as 
white solid. 
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NMR (d 6 -DMSO): 6 (ppm) 8.54 (sb, 2H); 7.66 (s, 1H); 7.35 (dd, 2H); 7.18 (s. 2H); 7.13 (t, 
2 H); 4.49-4.25 (dd f 2H); 3.55-3.46 (2dd, 1H); ); 3.24-2.84 (m, 6H); 2.68 (s, 3H); 2.09 (m, 
1H); 1.84-1.65 (m, 3H). 

5 Example 40 

Jtf4MRM43,5-bts(trffluorome 

piDeridinvl)-iV-methvlpropionamlde-(diastereoIsomer 1) 

TFA (1 mL) was added to a solution of intermediate 45a (51 mg) in anhydrous DCM (3 
mL) previously cooled to -10°C under a Nitrogen atmosphere. The solution was stirred for 

10 1.5 hours, then it was concentrated in vacuo. The residue was dissolved in AcOEt/H 2 0 
(10 mL/2 ml) and washed with saturated potassium carbonate solution. The organic layer 
was dried, concentrated in vacuo and the residue was purified by silica cartridge (from 
DCM to DCM/MeOH 80:20) to give the title compound (32 mg) as a white solid. 
T.l.c.: DCM/MeOH 8:2, Rf=0.40 (detection with ninhydrine). 

1 5 MS (ES/+): m/z=573 [M+H]*. 

Example 41 

/M1ftM43.5-bis(trffluoromethvnph 

plperldinvD-^meth vlpropionamide h vdrochloride-fdiastereoisomer 1 ) 

20 Hydrochloric acid (1M in Et20 - 80 \xL) was added to a solution of example 40 (32 mg) in 
anhydrous Et20 (2 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 10 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (3x2 mL) to give the title compound (27 mg) as white 
solid. 

25 NMR (d 6 -DMSO): 8 (ppm) 8.50 (sb, 2H); 8.00 (s, 1H); 7.80 (s, 2H); 7.58 (s, 1H); 7.45 (dd, 
2H); 5.65 (q, 1H); 4.03 (m t 1H); 3.23-2.87 (m f 6H); 2.82 (s f 3H); 2.17 (m, 1H);1.60 (m f 
1H); 1.94-1.78 (m, 2H); 1.37 (d, 3H). 
MS (ES/+): m/z=573 [MH-HCI]*. 

30 Example 42 

Af-M1ffl-1-r3.5-blsftrifluorome^ 

PiPerldinvn-N-methvlpropionamide -Idiastereoisomer 2) 

{TFA (1 mL) was added to a solution of Intermediate 45b (57 mg) in anhydrous DCM (3 
mL) previously cooled to -10°C under a Nitrogen atmosphere. The solution was stirred for 

35 1.5 hours, then it was concentrated in vacuo. The residue was dissolved in AcOEt/H 2 0 
(10 mL/2 ml) and washed with saturated potassium carbonate solution. The organic layer 
was dried, concentrated in vacuo and the residue was purified by silica cartridge (from 
DCM to DCM/MeOH 80:20) to give the title compound (28 mg) as a white solid. 
T.l.c: DCM/MeOH 8:2, Rf=0.39 (detection with ninhydrine). 

40 MS (ES/+): m/z=573 [M+Hf . 

Example 43 
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A/-f<1ffl-1-r3.5-bis(trifluoromethvi)phenvnethv l>-3-(2.4-dlchlorophenvl)-3-<4-fluoro-4- 
plperidinvl)-A/-methvlproDionamide hvdrochlor ide-(diastereoisomer 2) 

Hydrochloric acid (1M in Et20 - 80 nL) was added to a solution of example 42 (32 mg) In 
anhydrous Et20 (2 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
5 mixture was stirred at -10X for 10 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (3x2 mL) to give the title compound (27 mg) as white 
solid. 

NMR (d 6 -DMSO): 5 (ppm) 8.44 (sb, 2H); 7.95 (s, 1H); 7.57 (s, 2H); 7.57 (s, 1H); 7.51 (d, 
1H); 7.31 (d, 1H); 5.73 (q. 1H); 4.02 (m, 1H); 3.23-2.82 (m, 6H); 2.78 (s, 3H); 2.18/1.60 
10 (m, 2H); 1.92-1.78 (m. 2H); 1.47 (d, 3H). 
MS (ES/+): m/z=573 [MH-HCI]*. 

Example 44 

M^1W^1-r3.5-bis(trifluoromethvhphenvl1ethvll-3-(4-flu oro-2-methvlphenvl)-3-(4- 
15 fiuoro-4-piperidlnvl)-A^-methvlpropionamide-fdiaste reolsomer 1) 

TFA (0.44 mL) was added to a solution of intermediate 49a (23 mg) in anhydrous DCM (2 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 1 hour, then it was treated at 0°C with a 10% sodium hydroxide solution until 
20 pH=10. The aqueous layer was extracted with DCM (3x8 mL). The combined organic 
extracts were dried, concentrated in vacuo and the residue was purified by flash 
chromatography (DCM/MeOH from 100:0 to 75:25) to give the title compound as a white 
foam (16 mg). 

T.I.C.: DCM/MeOH 8:2, Rf=0.41 (detection with ninhydrine). 
25 MS (ES/+): m/z=537 [M+H]*. 

Example 45 

ltf^f1l«.1-r3.5-bisftrifluoromethvhphenvnethviy-3-f4-f1 uoro-2-methvlphenvl)-3-(4- 
fluoro-4-p|peridinvn-A/-methvlprop8onamide hydro chloride^ diastereolsomer 1 ) 



The compound of Example 44 (16 mg) was dissolved in dry Et z O (3 mL), cooled to 0°C 

and treated with hydrochloric acid (1 M in Et 2 0 - 32 hL). The mixture was stirred at 0°C for 

1 hour, then Et20 was evaporated under Nitrogen flux and the residue was triturated in 
35 pentane (3x4 mL) and filtered to give the title compound (1 7 mg) as a white solid. 

NMR (de-DMSO): 5 (ppm) 8.72 (b, 1H); 8.41 (b. 1H); 8.00 (s, 1H); 7.79 (s. 2H); 7.34 (t. 

1H); 7.01 (d. 1H); 7.00 (t, 1H); 5,65 (q. 1H); 3.72 (m, 1H); 3.23 (bd, 1H); 3.15 (bd, 1H); 

2.94 (m. 2H); 2.84 (m, 2H); 2.76 (s, 3H); 2.35 (s. 3H); 2.16 (b. 1H); 1.81 (m, 2H); 1.62 (bd, 

1H); 1.30 (d, 3H). 
40 MS (ES/+): m/z=537 [MH-HCI]*. 

Example 46 
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/tf-/Mffl-1-r3.5-bis(triffluoromethYnDhenvl1ethvft-3-(4-fluoro-2-met hvlphenvn-3-(4- 
fluoro-4-piperldlnvl>-iV-methvlDroDionamide-(diastereoisomer 21 

TFA (0.66 mL) was added to a solution of intermediate 49b (34 mg) in anhydrous DCM 
5 (2.5 mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred 
at 0°C for 1 hour, then it was treated at 0°C with a 10% sodium hydroxide solution until 
pH=10. The aqueous layer was extracted with DCM (3x8 mL). The combined organic 
extracts were dried, concentrated in vacuo and the residue was purified by flash 
chromatography (DCM/MeOH from 100:0 to 75:25) to give the title compound as a 
1 0 colourless oil (22 mg). 

T.l.c.: DCM/MeOH 9:1, containing 1.5% of cone. NH 4 OH, Rf=0.43 (detection with 
ninhydrine). 

MS (ES/+): m/z=537 [M+H]*. 
15 Example 47 

A/-/fim-1-r3.5-bisftrifluoromethvnphenvnethv»-3-f4-flu oro-2-methvlPhenvn-3-(4- 
fluoro-4-piperidinv»-JV-methvlproplonamlde hvdrochloride-fdiastereoisomer 2) 

20 The compound of Example 46 (22 mg) was dissolved in dry Et 2 0 (3 mL), cooled to 0°C 
and treated with hydrochloric acid (1 M in Et 2 0 - 32 nL). The mixture was stirred at 0°C for 
1 hour, then Et 2 0 was evaporated under Nitrogen flux and the residue was triturated in 
pentane (3x4 mL) and filtered to give the title compound (28 mg) as a white solid. 
NMR (de-DMSO): 8 (ppm) 8.48 (b, 2H); 7.93 (s, 1H); 7.49 (s, 2H); 7.33 (t, 1H); 6.93 (d. 

25 1H); 6.89 (t, 1H); 5,73 (q, 1H); 3.71 (m, 1H); 3.24 (bd. 1H); 3.15 (bd. 1H); 2.93-2.91 (m. 
2H); 2.84-2.81 (m, 2H); 2.72 (s, 3H); 2.35 (s, 3H); 2.16 (b, 1H); 1.82 (m, 2H); 1.64 (bd, 
1H);1.45(d. 3H). 
MS (ES/+): m/z=537 [MH-HCI]\ 

30 Example 48 

A/-rf3.5-dibromophenvhmethvn-3-(4-fluoro-2-methvlphenvl)-3-f4-fluoro-4- 
p|perldinvl)-A/-methvlpropionamide 

TFA (0.72 mL) was added to a solution of intermediate 50 (38 mg) in anhydrous DCM (3 
35 mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 1 hour, then it was treated at 0°C with a 10% sodium hydroxide solution until 
pH=10. The aqueous layer was extracted with DCM (2 x 10 mL). The combined organic 
extracts were dried, concentrated in vacuo and the residue was purified by flash 
chromatography (DCM/MeOH from 100:0 to 75:25) to give the title compound as a 
40 colourless oil (25 mg). 

T.l.c: DCM/MeOH 8:2, Rf=0.32 (detection with ninhydrine). 
MS (ES/+): m/z=545 [M+H]\ 
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Example 49 

A/.ff3.5-dibromoDhenvnmethvl1- a-fA-fluoro-2-methvlPhenvl>-3W4-fluoro-4- 
piperidinvn-N-methvlpropionamide hydrochloride 

5 The compound of Example 48 (25 mg) was dissolved in dry Et20 (3 mL) and treated at 
0°C with hydrochloric acid (1M in Et 2 0 - 50 \iL). 

The mixture was stirred at 0°C for 1 hour, then Et20 was evaporated under Nitrogen flux 
and the residue was triturated in pentane (3x4 mL) and filtered to give the title compound 
(33 mg) as a white solid. 
10 NMR (de-DMSO): 5 (ppm) 8.57 (b, 2H); 7.66 (s, 1H); 7.35 (t, 1H); 7.14 (s, 2H); 7.01 (d, 
1H); 6.98 (t, 1H); 4.51 (d, 1H); 4.21 (d, 1H); 3.70 (dm, 1H); 3.25 (bd, 1H); 3.16 (bd, 1H); 
2.93-2.84 (m. 4H); 2.67 (s, 3H); 2.36 (s. 3H); 2.18 (b, 1H); 1.82 (m, 2H); 1.61 (bd, 1H). 
MS (ES/+): m/z=545 [MH-HCI]*. 

15 Example 50 

A/.ff3.5-dlbromophenvnmethvn-3.f4-fluoro-2 -methvlphenvn-3-t4-fluoro-4- 
Diperidinvn-JV-methvlpropionamlde hydr ochloride (50al (enantiomer 1) 
and 

A/^3.5-dibromophenvl1methvl1-3-f4-fluor p-2-methvlphenvl1-3-f4-fluoro-4- 
20 pjperidinvn-AMnethvlpropionamide hydroc hloride fSQbl (enantiomer 2) 

The compound of example 49 (22 mg) was suspended in AcOEt (10ml) and washed with 
a 0.5M sodium hydroxide solution (10 mL); the organic phase was dried, concentrated in 
vacuo to give a colourless oil which was separated into the enantiomers via HPLC 
(column: Chiracel OD 25cm x 20mm; mobile phase: n-hexane/2-Propanol 75:25; flow 
25 rate=6 mL/min; X=225 nm). 

Thus, example 50a (6 mg) and example 50b (8.5 mg) were obtained. 
Example 50a 

Chiral HPLC : Column Chiracel OD 25cm x 4.6mm; mobile phase: n-hexane/2-Propanol 
80:20; flow rate=1 mL/min; X=225 nm, retention time 12,4 minutes, ratio 50a/50b=100/0 
30 MS (ES/+): m/z=545 [M+HJ*. 
Example 50b 

Chiral HPLC : Column Chiracel OD 25cm x 4.6mm; mobile phase: n-hexane/2-Propanol 
80:20; flow rate=1 mL/min; \=225 nm. retention time 15,4 minutes, ratio 50a/50b=0/100 
MS (ES/+): m/z=545 [M+H]*. 

35 

Example 51 

A/-ff3.S-dibromophenvnmethvn-3-f4-fluoro -2-methvlphenvh-3-f4-fluoro-4- 
plperldinvn-/V-methvlproplonamide hydrochloride I enantiomer 1) 

The compound of Example 50a (6 mg) was dissolved in dry Et20 (2 mL) and treated at 
40 0°C with hydrochloric acid (1 M in Et 2 0 - 1 2 nL). 

The mixture was stirred at 0°C for 15 minutes, then Et20 was evaporated under Nitrogen 
flux and the residue was triturated in pentane (3x2 mL) to give the title compound (6 mg) 
as a white solid. 
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NMR (de-DMSO): 5 (ppm) 8.57 (b, 2H); 7.66 (s, 1H); 7.35 (t, 1H); 7.14 (s, 2H); 7.01 (d, 
1H); 6.98 (t, 1H); 4.51 (d. 1H); 4.21 (d, 1H); 3.70 (m, 1H); 3.25 (bd, 1H); 3.16 (bd, 1H); 
2.93-2.84 (m, 4H); 2.67 (s, 3H); 2.36 (s, 3H); 2.18 (b, 1H); 1.82 (m, 2H); 1.61 (bd, 1H). 
MS (ES/+): m/z=545 [MH-HCIJ*. 

5 

Example 52 

/tf-rf3.5-dibromophenvnmethvl1-3-(4-fluoro-2-methvlDhenvn-3-f 4-fluoro-4- 
p|perldlnvl)-A/-methvlpropionamlde hydrochloride (enantlomer 2) 
[The compound of Example 50b (8.5 mg) was dissolved in dry Et20 (2 mL) and treated at 
10 0°C with hydrochloric acid (1 M in Et 2 0 - 1 7 pL). 

The mixture was stirred at 0°C for 15 minutes, then Et20 was evaporated under Nitrogen 
flux and the residue was triturated in pentane (3x2 mL) to give the title compound (6.5 
mg) as a white solid. 

NMR (de-DMSO): 8 (ppm) 8.57 (b, 2H); 7.66 (s, 1H); 7.35 (t, 1H); 7.14 (s, 2H); 7.01 (d, 
15 1H); 6.98 (t, 1H); 4.51 (d, 1H); 4.21 (d. 1H); 3.70 (m, 1H); 3.25 (bd, 1H); 3.16 (bd, 1H); 
2.93-2.84 (m, 4H); 2.67 (s, 3H); 2.36 (s. 3H); 2.18 (b, 1H); 1.82 (m, 2H); 1.61 (bd, 1H). 
MS (ES/+): m/z=545 [MH-HCI]*. 

Example 53 

20 A/-rf3.5-dlbromophenv»methvn-3-f3.4-dichlorophenvl)-3-(4 -fluoro-4-piperidinvl)-Ay- 
methvlpropionamide [53a) (enantlomer 1) 

A/-K3.5-dibromophenv»methvn-3-f3.4-dichlorophenvl)- 3-(4-fluoro-4-piperidlnv»-Ay- 
methvlproplonamide (53b) (enantlomer 2) 

25 TFA (2.5 mL) was added to a solution of intermediate 56 (135 mg) in anhydrous DCM (10 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 1 hour, then it was treated at 0°C with a 10% sodium hydroxide solution until 
pH=10. The aqueous layer was extracted with DCM (2x10 mL). The combined organic 
extracts were dried, concentrated in vacuo to give a racemate. 

30 The mixture was separated into the enantiomers via HPLC (column: Chiracel OD 25cmx 
20mm; mobile phase: n-Hexane/2-Propanol 65:35; flow rate=6 mL/min; X=225 nm). Thus, 
example 53a (37 mg) and example 53b (38 mg) were obtained as white foams. 
Example 53a 

Chiral HPLC: Column Chiralcel 25cmx 4.6 mm; mobile phase: n-Hexane/2-Propanol 
35 70:30; flow rate=1 mL/min; X=225 nm, retention time 10.7 minutes; ratio 53a/53b=100/0 
Example 53b 

Chiral HPLC: Column Chiralcel OD 25cmx 4.6 mm; mobile phase: n-Hexane/2-Propanol 
70:30; flow rate=1 mL/min; X=225 nm, retention time 13.7 minutes; ratio 53a/53b=0/100 
NMR (da-DMSO): 8 (ppm) 7.68 (m, 1H); 7.55 (m, 2H); 7.5-7.1 (m, 3H); 4.51-4.27 (dd, 2H); 
40 3.5-2.5 (m, 7H); 3.00 (s, 3H); 2.3-1 .9 (bs, 1 H); 1 .9-1 .3 (m. 4H). 
MS (ES/+): m/z=581 [M+HJ*. 



Example 54 
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A/ ^f3.5-bis(trifluoromethvnDhenvnmet hvn-3»f4-fluorophenvn-3-(4-fluoro-4- 

Q i peridinvn-A/-methvlproptonamtde(54 al (enantiomer H and A/-{f3,5- 

his(trifluoromethvnphenvnmcthvl>-3-(4 -fluorophenvl>-3-(4-fluoro-4-piperidinYl)-A/- 

methvlpropionamide(54b> (enantiomer 2) 

TFA (4 mL) was added to a solution of intermediate 57 (440 mg) in anhydrous DCM (16 
mL) previously cooled to -10°C under a Nitrogen atmosphere. The resulting solution was 
stirred at 0°C for 18 hours, then the solution was concentrated in vacuo. The residue was 
diluted with AcOEt (20 mL) and washed with a saturated potassium carbonate solution (3 
x 20 mL) and brine (20 mL). The organic phase was dried and concentrated in vacuo to 
give a yellow oil which was submitted to HPLC separation (Column: Chiralcel OD 25cm x 
20mm; mobile phase: n-hexane/i-PrOH 75:25; flow rate=7 mL/min; A=225 nm). Thus, the 
title compounds example 54a (134 mg) and example 54b (131 mg) were obtained as a 
colourless oils. 
Example 54a: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5pm, mobile phase n-hexane/i-PrOH 
80:20, flow rate=1 mL/min, A=225 nm, retention time: 12.6 minutes, ratio 54a/54b= 100/0. 
MS (ES/+): m/z=509 [MH]*. 
Example 54b; 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5pm, mobile phase n-hexane/i-PrOH 
80:20, flow rate=1 mL/min, A=225 nm, retention time: 15.9 minutes, ratio 54a/54b=0/100 
MS (ES/+): m/z=509 [MHf. 

Example 55 

A/-fr3.5-bls(triffluoromethvnphenvl1me thv»-3-(4-fluoroplienvn-3-(4-fluoro-4- 
plperidlnvn-AMnethvtproplonaintde hydroc hloride (enantiomer 1) 

The compound of example 54a (134 mg) was dissolved in Et20 (1 mL). previously cooled 
to -10°C under a Nitrogen atmosphere, and treated with hydrochloric acid (1M in Et20 - 
309 pL). The mixture was stirred at 0°C for 10 minutes, then the solvent was decanted 
and the residue was triturated with pentane (2 x 1 mL) to give the title compound (114.7 
mg) as a white solid. 

NMR (de-DMSO): 6 (ppm) 8.65 (b. 2H ) 7.90 (s, 1H); 7.64 (s, 2H); 7.29 (dd, 2H); 7.03 (t. 
2H); 4.65 (d. 1H); 4.39 (d, 1H). 3.47 (m, 1H), 3.14 (bt, 2H). 3.01 (dd. 1H). 2.97 (s. 3H). 
2.95-2.75 (m. 2H). 2.83 (dd. 1H). 2.05 (m, 1H). 1.8-1.55 (m. 3H). 
MS (ES/+): m/z=509 [MH-HCQ*. 

Example 56 

ltf-fr3.5-blsftrlffluorometlivnphenvl1mcthvlV-3-f4 -fluorophenvn-3-f4-fluoro-4- 
p|peridlnvn-A/-methvlproplonamide hydroch loride (enantiomer 2) 

The compound of example 54b (131 mg) was dissolved in Et20 (1 mL). previously cooled 
to -10°C under a Nitrogen atmosphere, and treated with hydrochloric acid (1M in Et20 - 
308 pL). The mixture was stined at 0°C for 10 minutes, then the solvent was decanted 
and the residue was triturated with pentane (2 x 1 mL) to give the title compound (118.5 
mg) as a white solid. 
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NMR (d 6 -DMSO): 5 (ppm) 8.45 (b, 2H ) 7.90 (s, 1H); 7.64 (s, 2H); 7.29 (dd, 2H); 7.03 (t, 
2H); 4.65 (d. 1H); 4.39 (d, 1H). 3.47 (m, 1H). 3.14 (bt, 2H), 3.01 (dd, 1H), 2.97 (s, 3H), 
2.95-2.75 (m, 2H), 2.83 (dd, 1H), 2.05 (m, 1H). 1.8-1.55 (m, 3H). 
MS (ES/+): m/z=509 [MH-HCIJ*. 

5 

Example 57 

3^4-chlorophenvn-/tf-rf3.5-dibromophenv»methvl1-3-(4-f luoro-4»DlDeridinvl)-A/- 
methvtproplonamtde (57a) (enantiomer 1) and 

a-f4-chlorophenvn-A/-rf3.5-dlbromophenvl^methvl1-3- (4-fluoro-4-piperldinv»-A/- 
10 methvlproptonamide (57b) fenantiomer 2) T FA (1 mL) was added to a solution of 
intermediate 64 (115 mg) in anhydrous DCM (4 mL) previously cooled to -10°C under a 
Nitrogen atmosphere. The resulting solution was stirred at 0°C for 18 hours, then the 
solution was concentrated in vacuo. The residue was diluted with AcOEt (20 mL) and 
washed with a saturated potassium carbonate solution (3 x 20 mL) and brine (20 mL). The 
15 organic phase was dried and concentrated in vacuo to give a colourless oil which was 
submitted to HPLC separation (Column: Chiralcel OD 25cm x 20mm; mobile phase: n- 
hexane/ethanol 70:30; flow rate=6.5 mL/min; A=225 nm). Thus, the title compounds 
example 57a (41 mg) and example 57b (40 mg) were obtained as a colourless oils. 
Example 57a: 

20 Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5pm, mobile phase n-hexane/ehanol 
70:30, flow rate=1 mL/min, A=225 nm, retention time: 6.69 minutes, ratio 57a/57b= 100/0. 
MS (ES/+): m/z=547 [MHf . 
Example 57b: 

Chiral HPLC: Column Chiralcel OD 25cm x 4.6mm x 5pm, mobile phase n-hexane/ehanol 
25 70:30, flow rate=1 mL/min, A=225 nm, retention time: 10.85 minutes, ratio 57a/57b=0/100 
MS (ES/+): m/z=547 [MH] + . 

Example 58 

3-f4-chlorophenvR-Af-rf3.5-dlbromophenvnmethvll-3 W4-fluoro-4-plperldinvn-A/- 
30 methvlproplonamlde hydrochloride (58) fenantiomer 1) T he compound of example 
57a (41 mg) was dissolved in Et20 (1 mL), previously cooled to 0°C under a Nitrogen 
atmosphere, and treated with hydrochloric acid (1M in Et20 - 83 pL). The mixture was 
stirred at 0°C for 10 minutes, then the solvent was decanted and the residue was 
triturated with pentane (2x1 mL) to give the title compound (37 mg) as a white solid. 
35 NMR (de-DMSO. 60°C): 6 (ppm) 8.8-8.3 (b, 2H ) 7.7 (m, 3H); 7.1 (m, 4H); 4.7-4.1 (dd. 
2H); 3.5 (m. 1H); 3.3-2.8 (m, 4H); 2.9 (m, 2H), 2.9 (s, 3H), 2.0-1.5 (m, 4H). 

Example 59 

3^4-chlorophenvn-A/-rf3.5-dibromophenv»methvn-3-f 4-fluoro-4-plperldlnvl)-N- 
40 methvlproplonamlde hydrochloride (59) fenantiomer 2) T he compound of example 
57b (40 mg) was dissolved in Et20 (1 mL), previously cooled to -10°C under a Nitrogen 
atmosphere, and treated with hydrochloric acid (1M in Et20 - 80 pL). The mixture was 
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stirred at 0°C for 10 minutes, then the solvent was decanted and the residue was 
triturated with pentane (2 x 1 mL) to give the title compound (40 mg) as a white solid. 
NMR (de-DMSO, 60°C): 6 (ppm) 8.8-8.3 (b, 2H ) 7.7 (m. 3H); 7.1 (m, 4H); 4.7-4.1 (dd, 
2H); 3.5 (m, 1H); 3.3-2.8 (m. 4H); 2.9 (m, 2H). 2.9 (s, 3H), 2.0-1.5 (m, 4H). 

5 

Example 60 

/tf-fr3.S-bisftrifluoromethvhDhenvnmethvl>-3 -f4-fluorophenvn-A/-methvl-3-(3- 
piperidinvlidene)proplonamlde (Isomer 1) 

10 TFA (0.121 mL) was added to a solution of intermediate 73a (6 mg) in anhydrous DCM 
(0.6 mL) previously cooled to 0°C under a Nitrogen atmosphere. The resulting solution 
was stirred at 0°C for 1 hour, then the solution was concentrated in vacuo. The residue 
was diluted with DCM and washed with a saturated potassium carbonate solution. The 
aqueous layer was extracted with further DCM (2x2 mL). The combined organic extracts 

15 were dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (DCM/MeOH from 95:5 to 9:1) to give the title compound (3 mg) as a 
white foam. 

MS (ES/+): m/z=489 [M+H]\ 
20 Example 61 

A/-^r3.5-blsftrifluoromethvnphenvnmethvl> -3-f4-fluorophenvn-A/-methvl-3-(3- 
piperidinvlidene)propionamide (isomer 2) 

TFA (0.243 mL) was added to a solution of intermediate 73b (12 mg) in anhydrous DCM 
(1.2 mL) previously cooled to 0°C under a Nitrogen atmosphere. The resulting solution 

25 was stirred at 0°C for 1 hour, then the solution was concentrated in vacuo. The residue 
was diluted with DCM and washed with a saturated potassium carbonate solution. The 
aqueous layer was extracted with further DCM (2x2 mL). The combined organic extracts 
were dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (DCM/MeOH from 95:5 to 9:1) to give the title compound (4.8 mg) as a 

30 white foam. 

MS (ES/+): m/z=489 [M+H]*. 

Example 62 

f3a.A/-fr3.5-bis(trifluoromethvnphenvnmethvft-3-(4-fluorophenv h-A/-methvl-3-(3- 
35 pvrrotldinvlldenetoroplonamfde 

TFA (1.0 mL) was added to a solution of intermediate 81a (23 mg) in anhydrous DCM (4 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 2 hours, then it was concentrated in vacuo at 0°C. The residue was taken up with 
40 a saturated solution of potassium carbonate (10 mL) and diluited with EtOAc (50 mL). The 
organic phase was separated and the aqueous layer was extracted with EtOAc (2 x 50 
mL). The collected organic phases were dried, concentrated in vacuo and the residue was 
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purified by flash chromatography (DCM/MeOH from 9/1 to 7/3) to give the title compound 
(0.015 g) as a white foam. 
T.l.c.: DCM/MeOH 8:2, Rf=0.2. 
MS (ES/+): m/z=475 [M+H] + . 
5 NMR (de-DMSO): 6 (ppm) 7.98 (s, 1H); 7.76 (s, 2H); 7.26 (dd. 2H); 7.08 (t, 2H); 4.58 (s, 
2H); 3.75 (s, 2H); 3.07 (t, 2H); 2.96 (s, 3H); 2.56 (s, 2H); 2.40 (t, 2H). 

Example 63 

(3a.A/-fr3.5-blsftrifluoromethvnphenvl1methvll-3-(4-f luorophenvn-/tf-methvl-3-(3- 
10 pvrrolidinvHdenetoropionamide 

TFA (1.0 mL) was added to a solution of intermediate 81b (25 mg) in anhydrous DCM (4 
mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 2 hours, then it was concentrated in vacuo at 0°C. The residue was taken up with 

15 a saturated solution of potassium carbonate (10 mL) and diluited with EtOAc (50 mL). The 
organic phase was separated and the aqueous layer was extracted with EtOAc (2 x 50 
mL). The collected organic phases were dried, concentrated in vacuo and the residue was 
purified by flash chromatography (DCM/MeOH from 9/1 to 7/3) to give the title compound 
(0.013 g) as a white foam. 

20 T.I.C.: DCM/MeOH 8:2, Rf=0.22. 
MS (ES/+): m/z=475 [M+H]*. 

NMR (d 6 -DMSO): 5 (ppm) 7.98 (s, 1H); 7.77 (s, 2H); 7.24 (dd, 2H); 7.10 (t, 2H); 4.6 (s. 
2H); 3.61 (bs, 4H); 3.22 (t, 2H); 2.99 (s, 3H); 2.60 (t, 2H). 

25 Example 64 

/tf^Mm-1-r3.5»bisftrifluoromethvnphenvnethv»-3-(4- fluorophenvn-A/-methvl-3-(4- 
pipertdinvlidenelpropionamide 

A solution of TFA (1 mL) in anhydrous DCM (2 mL) was added to a solution of 
30 intermediate 84 (40 mg) in anhydrous DCM (2 mL) previously cooled to -10°C under a 
Nitrogen atmosphere. The resulting solution was left in freezer overnight, then the solution 
was concentrated in vacuo. The residue was diluted with AcOEt/water and washed with a 
saturated potassium carbonate solution. The aqueous layer was extracted with further 
AcOEt The combined organic extracts were dried and concentrated in vacuo to a residue 
35 which was purified by silica cartridge (from DCM/MeOH 95:5 to 7:3) to give the titie 
compound (15 mg) as a white foam. 
MS (ES/+): m/z=503 [M+Hf. 

Example 65 

40 N^f1ffl-143.5-bisftrmuoromethvnphenvnethvlV3 -<4-fluorophenvl)-A/-methvl-3-(4- 
p|peridinvlldene)proplonamide hydrochloride 
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Hydrochloric acid (1M in Et20 - 50 ^L) was added to a solution of example 64 (12 mg) in 
anhydrous Et20 (0.3 ml_) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 15 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (3 x 1 mL) to give the title compound (12 mg) as white 
solid. 

MS (ES/+): m/z=503 [MH-HCI]*. 

NMR (d 6 -DMSO): 8 (ppm) 7.75 (s, 1H); 7.65 (s, 2H); 7.05 (dd, 2H); 6.95 (dd. 2H); 6.00 (q. 
1H); 3.40 (d, 2H); 2.95 (t, 2H); 2.80 (t, 2H); 2.50 (s, 3H); 2.35 (t, 2H); 2.05 (t, 2H); 1.40 (d, 
3H). 

Example 66 

A/-ff1SM-r3.5-b1s(trifluoromethv1)phenvnethvl>- 3.f4-fluorophenvl>-Ay-methvl-3-(4- 
ploeridinvlldenelpropionamlde 

A solution of TFA (1 mL) in anhydrous DCM (2 mL) was added to a solution of 
intermediate 85 (40 mg) in anhydrous DCM (2 mL) previously cooled to -10°C under a 
Nitrogen atmosphere. The resulting solution was left in freezer overnight, then the solution 
was concentrated in vacuo. The residue was diluted with AcOEt/water and washed with a 
saturated potassium carbonate solution. The aqueous layer was extracted with further 
AcOEt. The combined organic extracts were dried and concentrated in vacuo to a residue 
which was purified by silica cartridge (from DCM/MeOH 95:5 to 7:3) to give the tjtte 
compound (36 mg) as a white foam. 
MS (ES/+): m/z=503 [M+H]*. 

NMR (de-DMSO): 5 (ppm) 7.75 (s, 1H); 7.65 (s. 2H); 7.05 (dd, 2H); 6.95 (dd, 2H); 6.00 (q. 
1H); 3.40 (d, 2H); 2.95 (t, 2H); 2.80 (t, 2H); 2.50 (s. 3H); 2.35 (t, 2H); 2.05 (m, 2H); 1.40 
(d,3H). 

Example 67 

itf^f1S^-143.5-bisftrifluoromethvl)phenvl1ethv» -3-f4-fluorophenvn-A/-methvl-3-(4- 
pjperldlnvHdene)propionamlde hydrochloride 

Hydrochloric acid (1M in Et20 - 50 \iL) was added to a solution of example 66 (15 mg) In 
anhydrous Et20 (0.2 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 15 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (3x1 mL) to give the title compound (13 mg) as white 
solid. 

MS (ES/+): m/z=503 [MH-HCI]*. 
Example 68 

A/-rf3.5-dibromophenvHmethvl1«3-f4-fluoroph envn-Af-methvl-3-f4- 
plperldinvHdenelproptonamide 
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A solution of TFA (1 mL) in anhydrous DCM (2 mL) was added to a solution of 
intermediate 86 (42 mg) in anhydrous DCM (3 mL) previously cooled to -10°C under a 

5 Nitrogen atmosphere. The resulting solution was stirres at 0°C overnight, then the solution 
was concentrated in vacuo. The residue was diluted with AcOEt/water and washed with a 
saturated potassium carbonate solution. The aqueous layer was extracted with further 
AcOEt. The combined organic extracts were dried and concentrated in vacuo to a residue 
which was purified by silica cartridge (DCM, DCM/MeOH from 95:5 to 7:3) to give the tffle 

10 compound (16.2 mg) as a colourless oil. 

T.l.c.:CH/AcOEt 1:1, Rf=0.6 (detection with ninhydrine) 
MS (ES/+): m/z=51 1 [M+Hf. 

Example 69 

15 itf-rf3.5-dibromophenvnmethvn-3-(4 -fluorophenvh-A/-methvl-3-(4- 
plperldinvlidenelpropionamide hydrochloride 

Hydrochloric acid (1M in Et20 - 40 uL) was added to a solution of example 68 (16 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
20 mixture was stirred at 0°C for 15 minutes, then it was concentrated in vacuo. The residue 
was triturated with pentane (3 x 1 mL) to give the title compound (13.9 mg) as whitish 
solid. 

NMR (CDCI3): 5 (ppm) 9.72 (b, 2H); 7.58 (s, 1H); 7.21 (s, 1H); 7.04 (m, 1H); 7.04 (m. 4H); 
4.46 (s. 2H); 3.36 (b, 4H); 3.15 (s, 2H); 2.79 (s, 3H); 2.8 (d. 2H); 2.49 (d, 2H). 
25 MS (ES/+): m/z=509 [MH-HCI]*. 

Example 70 

itf-fr3.5-blsftrifluoromethvnphenvl1methvl \-3-f4-fluoro-2-methvlphenvl)-Af-methvl-3- 
M.2.3.6-tetrahvdro-4-pyrld invnpropionamide 

30 

TFA (1 mL) was diluted in DCM (3 ml) and added to a solution of intermediate 90 (44 mg) 
in anhydrous DCM (1 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
solution was left in freezer overnight, then it was concentrated in vacuo. The residue was 
35 dissolved in AcOEt/H20 (10 mL/2 ml) and washed with saturated potassium carbonate 
solution (10 mL). The organic layer was dried, concentrated in vacuo and the residue was 
purified by silica cartridge (from DCM to DCM/MeOH 80:20) to give the title compound 
(25.5 mg) as a white solid. 

T.l.c.: DCM/MeOH 8:2, Rf=0.42 (detection with ninhydrine). 
40 MS (ES/+): m/z=503 [M+H]*. 

Example 71 
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A/-ffim-1-r3.5-bisftrSfluoromethY«)phenvneth v»-3-f4-fluoro-2-methvlphenvl)-A/- 
methvl-3-(1 .2.3.6-tetrahvdro-4-PvridinvlWopiona mide (diastereoisomer 1} 

TFA (1 mL) was diluted in DCM (2 ml) and added to a solution of intermediate 91a (25.5 
5 mg) in anhydrous DCM (2 mL) previously cooled to -10°C under a Nitrogen atmosphere. 
The solution was left in freezer overnight, then it was concentrated in vacuo. The residue 
was dissolved in AcOEt/H20 (10 mL/2 ml) and washed with saturated potassium 
carbonate solution (10 mL). The organic layer was dried, concentrated in vacuo and the 
residue was purified by silica cartridge (DCM, DCM/MeOH from 95:5 to 80:20) to give the 
10 title compound (1 5 mg) as a white solid. 

T.l.c: DCM/MeOH 9:1 containing 1% NH40H, Rf=0.58 (detection with ninhydrine). 
MS (ES/+): m/z=517[M+H]*. 

Example 72 

15 A/-f(im-143.5-bisftrifluoromethvnphenvl1ethv»-3-(4 -fluoro-2-methvlphenvn-A/- 

methvl-3-(1.2.3.6-tetrahvdro-4.pvrid8 nvl^propionamide hydrochloride 

(diastereoisomer 1) 

20 Hydrochloric acid (1M in Et20 - 50 uL) was added to a solution of example 71 (15 mg) in 
anhydrous Et20 (0.2 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 15 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (3 x 1 mL) to give the title compound (8.1 mg) as 
white solid. 

25 NMR (de-DMSO): 6 (ppm) 8.62 (b. 2H); 7.97 (s. 1H); 7.76 (s, 2H); 7.17 (dd, 1H); 6.95 (td, 
1H); 6.69 (dd, 1H); 5.71 (q, 1H); 5.45 (bs, 1H); 3.99 (t, 1H); 3.46 (bs, 2H); 3.05/3.01 (bm, 
2H); 2.83 (dd, 1H); 2.72 (dd. 1H). 2.71 (s. 3H). 2.28 (s, 3H). 2.02 (bm, 2H). 1.36 (d, 3H). 

Example 73 

30 ^(1ffl-143.5-bisftrifluoromethvnphenv l1ethvft-3-f4-fluoro-2-methvlphenvl)-A/- 
methvl-3-11 .2.3.6-tetrahvdro-4-Pvridinv nproplonamide (diastereoisomer 2) 



TFA (1 mL) was diluted in DCM (2 ml) and added to a solution of intermediate 91b (25.5 
35 mg) in anhydrous DCM (2 mL) previously cooled to -10°C under a Nitrogen atmosphere. 
The solution was left in freezer overnight, then it was concentrated in vacuo. The residue 
was dissolved in AcOEt/H20 (10 mL/2 ml) and washed with saturated potassium 
carbonate solution (10 mL). The organic layer was dried, concentrated in vacuo and the 
residue was purified by silica cartridge (DCM, DCM/MeOH from 95:5 to 80:20) to give the 
40 title compound (10 mg) as a white solid. 

T.I.C.: DCM/MeOH 9:1 containing 1% NH40H, Rf=0.48 (detection with ninhydrine). 
MS (ES/+): m/z=517 [M+Hf. 



Example 74 
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Af-fMm.1-r3.5-bis(trifluoromethY')"henvne thv»-3-f4-fluoro-2-methvlphenvn-/V- 

methvi-3-(1.2.3.6-tetrahvdro-4-pvridinvl)propionamlde hydrochloride 

(diastereoisomer 2) 

5 

Hydrochloric acid (1M in Et20 - 50 *iL) was added to a solution of example 73 (10 mg) in 
anhydrous Et20 (0.2 mL) previously cooled to -10°C under a Nitrogen atmosphere. The 
mixture was stirred at -10°C for 15 minutes, then it was concentrated in vacuo. The 
residue was triturated with pentane (4 x 1 mL) to give the title compound (10 mg) as white 
10 solid. 

NMR (de-DMSO): 6 (ppm) 8.81 (b, 2H); 7.93 (s, 1H); 7.60 (s, 2H); 7.16 (dd, 1H); 6.88 (dd, 
1H); 6.82 (td, 1H); 5.74 (q, 1H); 5.42 (bs. 1H); 3.99 (t. 1H); 3.48 (bs, 2H); 3.01 (m, 2H); 
3.01 (dd, 1H); 2.69 (dd, 1H). 2.71 (s, 3H). 2.25 (s, 3H). 2.05 (bm, 2H). 1.43 (d, 3H). 

15 Example 75 

W-fr3.5-bis(trifluoromethvnphenvnmethvl>-3-f4-fluor ophenvn-A/-methvl-3-(3- 
pyrrolldlnvftpropionamlde {diastereoisomer A) 

TFA (1.0 mL) was added to a solution of intermediate 94a (20 mg) in anhydrous DCM (4 
20 mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred at 
0°C for 2 hours, then it was concentrated in vacuo at 0°C. The residue was taken up with 
a saturated solution of potassium carbonate (10 mL) and diluited with EtOAc (50 mL). The 
organic phase was separated and the aqueous layer was extracted with EtOAc (2 x 50 
mL). The collected organic phases were dried, concentrated in vacuo and the residue was 
25 purified by flash chromatography (DCM/MeOH from 9/1 to 6/4) to give the title compound 
(0.012 g) as a white foam. 
T.l.c.: DCM/MeOH 8:2, Rf=0.15. 

NMR (d e -DMSO): 8 (ppm) 7.91 (s. 1H); 7.64 (s, 2H); 7.19 (dd. 2H); 6.92 (dd, 2H); 4.62 
(dd. 1H); 4.34 (dd, 1H); 2.97 (dd, 1H); 2.96 (dd, 1H); 2.86 (dd, 1H); 2.83 (s, 3H); 2.62 (m, 
30 1H); 2.59 (dd, 1H); 2.57 (m. 1H); 2.42 (m. 1H); 2.18 (m. 1H), 1.29 (m. 1H); 1.02 (m, 1H). 
MS (ES/+): m/z=477 [M+H] + . 

Example 76 

itf4r3.S-bls(trifluoromethvnphenvnmethvlV-3-f4«fluor ophenvn-A/-methvl-3-(3- 
35 pvrrolldlnvllproplonamlde fdiastereoisomer B) 

TFA (1.0 mL) was added to a solution of intermediate 94b diastereoisomer 2 (20 mg) in 
anhydrous DCM (4 mL) previously cooled at 0°C. under a Nitrogen atmosphere. The 
solution was stirred at 0°C for 2 hours, then it was concentrated in vacuo at 0°C. The 
40 residue was taken up with a saturated solution of potassium carbonate (10 mL) and 
diluited with EtOAc (50 mL). The organic phase was separated and the aqueous layer 
was extracted with EtOAc (2 x 50 mL). The collected organic phases were dried. 
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concentrated in vacuo and the residue was purified by flash chromatography (DCM/MeOH 
from 9/1 to 6/4) to give the title compound (0.011 g) as a white foam. 
T.I.C.: DCM/MeOH 8:2, Rf=0.12. 

NMR (de-DMSO): 8 (ppm) 7.91 (s, 1H); 7.65 (s, 2H); 7.19 (dd, 2H); 6.92 (dd, 2H); 4.61 
(dd, 1H); 4.36 (dd, 1H); 2.87 (dd, 1H); 2.96 (dd, 1H); 2.86 (dd. 1H); 2.84 (s. 3H); 2.75 (m. 
1H); 2.71 (m, 1H); 2.68 (dd, 1H); 2.32 (m. 1H); 2.17 (m, 1H); 1.85 (m, 1H); 1.29 (m, 1H). 
MS (ES/+): m/z=477 [M+H]*. 

Example 77 

A/-fr3.5-bis(tr8fluoromethvnphenvnmethvll-3-(4-flu orophenvn-3-<3-fluoro-3- 
p|peridinvn-Af-methvlprooionamide (diaster eoisomer A) 

TFA (0.365 mL) was added to a solution of intermediate 97a (18 mg) in anhydrous DCM 
(1.8 mL) previously cooled to 0°C under a Nitrogen atmosphere. The resulting solution 
was stirred at 0°C for 1 hour, then the solution was concentrated in vacuo. The residue 
was diluted with DCM and washed with a saturated potassium carbonate solution. The 
aqueous layer was extracted with further DCM (2x2 mL). The combined organic extracts 
were dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (DCM/MeOH 95:5 to 9:1) to give the title compound (7.8 mg) as a white 
foam. 

T.I.C.: DCM/MeOH 8:2, Rf=0.64. 
MS (ES/+): m/z=509 [M+H]*. 

Example 78 

A/-fr3.5-bls(trifluoromethYnphenvl1methvl>-3-f4-fl uorophenvl)-3-(3-fluoro-3- 
piperldlnY»-Af-methv»proplonamlde hydrochloride (d iastereoisomer A) 

Hydrochloric acid (1 M in Et20 - 1 1 *iL) was added to a solution of example 77 (7.8 mg) 
in anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (3 x 0.3 mL) to give the title compound (5 mg) as a 
white solid. 

NMR (de-DMSO): 8 (ppm) 9.0-8.0 (b, 2H); 7.94 (s. 1H); 7.66 (s, 2H); 7.31 (m. 2H); 7.07 (t. 
2H); 4.7-4.3 (dd, 2H); 3.55 (m. 2H); 3.2-2.8 (m, 5H); 3.00 (s. 3H); 2.5-1.7 (m, 4H). 
MS (ES/+): m/z=509 [M+H-HCI]*. 

Example 79 

A/-fr3.5-bisftrifluoromethvnphenvllmethvn-3-<4 -fluorophenvn-3-f3-fluoro-3- 
plperidinvn-Af-methvlproplonamlde {diaster eoisomer B) 

TFA (0.750 mL) was added to a solution of intermediate 97b (37 mg) in anhydrous DCM 
(3.7 mL) previously cooled to 0°C under a Nitrogen atmosphere. The resulting solution 
was stirred at 0°C for 1 hour, then the solution was concentrated in vacuo. The residue 
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was diluted with DCM and washed with a saturated potassium carbonate solution. The 
aqueous layer was extracted with further DCM (2x4 ml_). The combined organic extracts 
were dried and concentrated in vacuo to a residue which was purified by flash 
chromatography (DCM/MeOH 95:5 to 9:1) to give the title compound (20 mg) as a 
5 colourless oil. 

T.I.C.: DCM/MeOH 8:2, Rf=0.56. 

NMR (CDCI3): 8 (ppm) 7.79 (s, 1H); 7.54 (s, 2H); 7.27 (m, 2H); 6.99 (t. 2H); 4.61 (q. 2H); 
3.5 (m, 1H); 3.0-2.4 (m, 9H); 1.8-1.2 (m. 4H). 

10 Example 80 

Af^r3.5-blsftrifluoromethvnphenvl1methvR -3-f4-fluorophenvn-3-f3-fluoro-3- 
plDeridinvn-N-methvlpropionamide hydrochlorid e (dlastereoisomer B) 

Hydrochloric acid (1 M in Et20 - 9 pL) was added to a solution of example 79 (4 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 15 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (3 x 0.3 mL) to give the title compound (4 mg) as a 
white solid. 

MS (ES/+): m/z=509 [M+H-HCI]*. 
Example 81 

A/-ff1ffl-1-r3.5-bis(trifluoromethvnphenvl1ethv»-3-(4- fluorophenvn-A/-methvl-3-f2- 
morphollnvl)propionamide(diastereoisomer 1 ) 

TFA (1 mL) was added to a solution of intermediate 104a (31 mg) in DCM (4 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution. The combined organic extracts were dried, concentrated in vacuo and the 
residue was purified by flash chromatography (from DCM to DCM/MeOH 80:20) to give 
the title compound ( 7 mg) as a pale yellow oil. 
MS (ES/+): m/z=507 [M+Hf. 

Example 82 

Af-IMW>-1-f3.5-bis(trifluoromethvnphenvnethv»-3-f4 ->fluorophenvn-A/-methvl-3-(2- 
moroholinyhproplonamide hvdrochlorldef dlas tereoisomer 1) 
35 Hydrochloric acid (1M in Et20 — 11 id.) was added to a solution of example 81 (7 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0'C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 30 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2x1 mL) to give the title compound (3.5 mg) as a 
white solid. 

40 NMR (de-DMSO): 8 (ppm) 8.86 (bs. 2H), 7.98 (s. 1H). 7.76 (s, 2H), 7.27 (m, 2H), 7.07 (t, 
2H), 5.72 (m, 1H). 3.93 (m, 2H), 3.57 (t, 1H), 3.36 (m, 1H), 3.19 (d, 1H), 3.05 (d, 1H). 2.90 
(m. 1H), 2.75 (m, 2H). 2.71 (s. 3H). 2.30 (bm, 1H), 1.38 (d, 3H). 
MS (ES/+): m/z=507 [M+H]*. 
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Example 83 

A/-fMffl-1-f3.5-bis<trifluoromethvnphenvl1ethvl>-3-(4-flu orophenvn-A/-methvl-3-(2- 
morpholinvOpropionamlde (diastereoisomer 2) 

5 

TFA (1 mL) was added to a solution of intermediate 104b (20 mg) in DCM (4 mL) under a 
Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution. The combined organic extracts were dried, concentrated in vacuo and the 
10 residue was purified by flash chromatography (from DCM to DCM/MeOH 80:20) to give 
the title compound (15 mg) as a pale yellow oil. 
MS (ES/+): m/z=507 [M+H]*. 

Example 84 

15 A/-ff1ffl-143.S-bisftrifluoromethvnphenvl1ethvft -3-f4-fluoroPhenvn-A/-methvl-3-(2» 
morpholinvnproplonamlde hvdrochlorideidias tereoisomer 2) 

Hydrochloric acid (1M in Et20 - 32 nL) was added to a solution of example 83 (15 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 30 minutes, then the liquid phase was removed. The 
20 residue was triturated with pentane (2x1 mL) to give the title compound (7 mg) as a 
white solid. 

NMR (d 6 -DMSO): 8 (ppm) 8.66 (bs. 2H), 7.93 (s, 1H), 7.61 (s. 2H), 7.26 (m, 2H), 7.02 (t, 
2H), 5.76 (m, 1H), 3.93 (m, 1H), 3.84 (m, 1H), 3.58 (t, 1H), 3.38 (m, 1H), 3.18 (d. 1H). 
3.04 (d, 1H), 2.90-2.70 (m, 3H), 2.70 (s. 3H), 2.35 (t, 1H), 1.46 (d, 3H). 
25 MS (ES/+): m/z=507 [M+H]*. 

Example 85 

A/-ff1ffl-1-f3.5-b1sftrifluoromethvnphenvnethvl>-3-(4-fl uorophenvn-itf-methvl-3-(2- 
moroholinvnpropionamlde (diastereoisomer 3) 

30 TFA (0.5 mL) was added to a solution of intermediate 105a (16 mg) in DCM (2 mL) under 
a Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution. The combined organic extracts were dried, concentrated in vacuo and the 
residue was purified by flash chromatography (from DCM to DCM/MeOH 80:20) to give 

35 the title compound (8.5 mg) as a pale yellow oil. 
MS (ES/+): m/z=507 [M+H]*. 

Example 86 

A/-ff1f«-1-l3.5-blsftrifluoromethv»phenvnethvlV-3-f4-fluoroph envh-A/-methvl-3-<2- 
40 morpholinvnproptonamldehvdrochloride (diastereoisomer 3) Hvdrochloric acid (1M in 
Et20 - 18 ^L) was added to a solution of example 85 (8.5 mg) in anhydrous Et20 (0.5 
mL) previously cooled to 0°C under a Nitrogen atmosphere. The mixture was stirred at 
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0°C for 30 minutes, then the liquid phase was removed. The residue was triturated with 
pentane (2 x 1 mL) to give the titte compound (7.5 mg) as a white solid. 
NMR (de-DMSO): 8 (ppm) 8.81 (bs. 2H), 7.96 (s, 1H). 7.74 (s, 2H), 7.29 (m, 2H), 7.09 (t, 
2H). 5.65 (m, 1H). 3.91 (m, 1H), 3.77 (m, 1H), 3.64 (t, 1H), 3.27 (m, 1H), 3.09 (d. 1H), 
5 2.93 (d, 1 H), 2.86 (m. 2H), 2.70 (s. 3H), 2.80-2.60 (m, 2H), 1 .30 (d, 3H). 
MS (ES/+): m/z=507 [M+H]*. 
Example 87 

A/-/f1ffl-1-r3.5-bis(trmuoromethvl>Dhenvnethvl>-3-f4-flu oroDhenvn-/V-methyl-3-{2- 
morphoHnvDpropionamlde (diaster eoisomer 4) 

10 TFA (0.5 mL) was added to a solution of intermediate 105b (19 mg) in DCM (2 mL) under 
a Nitrogen atmosphere. The resulting solution was stirred at r.t. for 3 hours, then the 
solution was diluted with further DCM and washed with a saturated potassium carbonate 
solution. The combined organic extracts were dried, concentrated in vacuo and the 
residue was purified by flash chromatography (from DCM to DCM/MeOH 80:20) to give 

1 5 the title compound (1 1 mg) as a pale yellow oil. 
MS (ES/+): m/z=507 [M+H] + . 

Example 88 

A/-lf1ffl-1-r3.5-bis(trifluoromethvnphenvnethvn-3-(4- fluorophenvl)-A/-methvl-3-(2- 

20 morpholinyl^propionamidehvdro chloride (diastereoisomer 4) 

Hydrochloric acid (1M in Et20 - 23 \iL) was added to a solution of example 87 (11 mg) in 
anhydrous Et20 (0.5 mL) previously cooled to 0°C under a Nitrogen atmosphere. The 
mixture was stirred at 0°C for 30 minutes, then the liquid phase was removed. The 
residue was triturated with pentane (2x1 mL) to give the title compound (7.5 mg) as a 

25 white solid. 

NMR (d 6 -DMSO): 5 (ppm) 8.80 (bs. 2H), 7.91 (s, 1H). 7.50 (s, 2H), 7.27 (m, 2H). 7.01 (t. 
2H), 5.72 (m. 1H), 3.98 (M. 1H), 3.76 (m, 1H), 3.65 (t. 1H), 3.27 (m, 1H), 3.10 (d, 1H), 
3.00-2.80 (d. 3H), 2.68 (m. 2H). 2.64 (s, 3H), 1.40 (d, 3H). 
MS (ES/+): m/z=507 [M+H]*. 

30 

Example 89 

A/-ff3.S-bls(trlfluoromethvnphenvl1methvlV-3 -f4-fluorophenvn-A/-methvl-3-f3- 
plperldlnvnproplonamlde (diastereoisomer A) 

35 TFA (0.375 mL) was added to a solution of intermediate 109a (15 mg) in anhydrous DCM 
(1.7 mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred 
at 0°C for 1 hours, then it was concentrated in vacuo at 0°C. The residue was purified by 
SCX cartridge (load with DCM and elution with MeOH, NH3 0.25M in MeOH) to give the 
title compound as a colourless oil: 

40 T.I.C.: AcOEt100%, Rf=0.15. 

NMR (CDCI3): 8 (ppm) 7.76 (s, 1H); 7.52 (s, 2H); 7.12 (dd, 2H); 6.95 (t, 2H); 4.67-4.45 
(dd, 2H); 3.3-2.1 (m, 7H); 2.1-0.8 (m, 5H); 2.86 (s, 3H). 
MS (ES/+): m/z=491 [M+HJ*. 
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Example 90 

W-fr3.5-blsitrifluoromethvnphenvnmethvll- 3-f4-fluorophenvh-/tf-methvl-3-(3- 
pjperldinvDpropionamtde (diastereoisomer B) 

5 

TFA (0.75 mL) was added to a solution of intermediate 109b (40 mg) in anhydrous DCM 
(3.7 mL) previously cooled at 0°C, under a Nitrogen atmosphere. The solution was stirred 
at 0°C for 1 hours, then it was concentrated in vacuo at 0°C. The residue was purified by 
SCX cartridge (load with DCM and elution with MeOH, NH3 0.25M in MeOH) to give the 
10 title compound as a colourless oil: 
T.l.c: AcOEt 100%, Rf=0.15. 

NMR (CDCI3): 8 (ppm) 7.76 (s, 1H); 7.52 (s. 2H); 7.13 (dd, 2H); 6.93 (t. 2H); 4.62-4.46 
(dd, 2H); 3.1-2.1 (m. 7H); 2.1-1.1 (m, 5H); 2.85 (s, 3H). 
MS (ES/+): m/z=491 [M+H]*. 

15 

Example 91 

A/-<r3.5-bls(trmuoromethv»phenvnmethvft-3-f4-fluo rophenvn-A/-methvl-3-(4- 
Dvrldinvhproplonamide DIPEA (85 uL) and 0-(benzotriazol-1-yl)-N,N,NN'- 
tetramethyluronium tetrafluoroborate (50.9 mg) were added to a solution of intermediate 

20 112 (30 mg) in anhydrous DMF (3.5 mL) under a Nitrogen atmosphere. After stirring for 
10 minutes, {I3,5-bis(trifluoromethyl)phenyl]methyl}methylamine hydrochloride (53.8 mg) 
was added. The mixture was stirred at r.t. for 16 hours, then it was diluted with AcOEt, 
washed with a 5% sodium hydrogen carbonate solution and brine. The organic layer was 
dried, concentrated in vacuo and the residue was purified by flash chromatography (CH, 

25 CH/AcOEt 1:1, then AcOEt) to give the title compound (42 mg) as a white solid. 
T.l.c: AcOEt, Rf=0.13 (detection with ninhydrine). 

NMR (d 6 -DMSO): 6 (ppm) 8.36 (d, 2H); 7.92 (s, 1H); 7.70 (s, 2H); 7.35 (dd, 2H); 7.32 (d, 
2H); 7.02 (dd, 2H); 4.58 (d. 1H); 4.53 (d, 1H); 4.51 (dd, 1H); 3.28 (dd, 1H); 3.19 (dd, 1H); 
3.02 (s, 3H). 
30 MS (ES/+): m/z=485 [M+H]\ 
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35 A. Capsules/ Tablets 

Active ingredient 
PVP 

Microcrystalline Cellulose 
Croscarmellose Sodium 
Magnesium Stearate 



25.0mg 

2.5mg 

198.5mg 

2.5mg 

1.5mg 
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The active ingredient is blended with the other excipients. The blend can be used to fill 
gelatin capsules or compressed to form tablets using appropriate punches. The tablets 
can be coated using conventional techniques and coatings. 

B. Tablets 

Active ingredient 25.0mg 

Microcrystalline Cellulose 264.0mg 

Croscarmellose Sodium 10.0mg 

Magnesium Stearate 1 .Omg 

The active ingredient is blended with microcrystalline cellulose and croscarmellose 
sodium. Magnesium stearate is then added to the previous blend. The mixture thus 
obtained can be compressed using appropriate punches and the tablets coated using 
conventional techniques and coatings. 

Infusion 

Active ingredient 

Buffer solution pH 4.5 suitable for infusion 
(e.g. sodium citrate in NaCI 0.9% or 5% dextrose) 

The formulation may be packed in glass vials or plastic bag. 

The affinity of the compound of the invention for the NKi receptor was determined using 
the NKi receptor binding affinity method measuring in vitro by the compounds' ability to 
displace [3H] - substance P (SP) from recombinant human NK-j receptors expressed in 
Chinese Hamster Ovary (CHO) cell membranes. The affinity values are expressed as 
negative logarithm of the inhibition constant (Ki) of displacer ligands (pKi). 
The pKi values obtained as the average of at least two determinations with representative 
compounds of the invention are within the range of 10.44 to 7.54. 

The inhibitory activity of the compound of the invention at the human serotonin transporter 
was determined using the hSERT uptake affinity method and measuring the compounds* 
ability to inhibit uptake of [3H] 5HT in hSERT-LLCPK cells. The data have been digitally 
processed to obtain the plC50 values of the antagonists. The plC50 values obtained as 



2-50 mg/ml 
qs to 100ml 
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the average of at least two determinations with representative compounds of the invention 
are within the range of 7.19 to 6.24. 

The inhibitory activity of the compound of the invention at the rat serotonin transporter 
5 was determined using the rSERT uptake affinity method and measuring the compounds' 
ability to inhibit uptake of [3H) 5HT in rSERT-LLCPK cells. The data have been digitally 
processed to obtain the plC50 values of the antagonists. The plC50 values obtained as 
the average of at least two determinations with representative compounds of the invention 
are within the range of 7.38 to 3.97. 

10 

Particularly preferred compounds of the invention have shown a NK1 receptor binding 
affinity (pki) greater than 8 and an inhibitory activity (plC50) at the hSERT greater than 7. 

15 



